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1. Oceanographic Observations 
The track chart of the icebreaker "Shirase" and the station 
sites of oceanographic observations are shown in Figs. 1 and 2. 
Surface water sampling and XBT were made during the cruise. CTD 
and serial observations were made in the Southern Ocean off 
Australia. 
Four surface drifting buoys and seven XCPs were deployed in the 
area of the Antarctic Circumpolar Current. 
(1) Surface water sampling 
Sea surface water sampling for surface temperature measurement 
and chemical analyses were made twice or three times a day. The 
results are given in Table 1. 
(2) XBT observation 
XBT (expendable bathythermograph) observations were carried 
out at 202 stations in the Southern Ocean en route from Fremantle 
to Sydney and Breid Bay. The results are given in Table 2 and Figs. 
3, 4, 5 and 6. 
(3) CTD observation 
CTD (conductivity, temperature and depth profiling system of 
Neil Brown Smart CTD type-c) observations were carried out at 5 
stations in the Southern Ocean off Australia. 
The results are given in Table 3 and Table 4. 
(4) Serial observation 
Serial observations were carried out at 6 stations. The results 
including interpolated and calculated values of temperature, 
practical salinity, sigma-t and dynamic depth anomaly at each 
standard depth together with meteorological data are given in Table 
5. 
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(5) Chemical analyses of sea water 






Si 1 icate-Si (*) 
Nitrate-N (*) 
Nitrite-N (*) 
Conductive salinometer (Auto-Sal Model 8400A) 
Digital pH meter (Horiba Seisakujo F-16) 
The Winkler's method with a Metrohm Model E415-
20S Ti trator. 
Molybdenum blue method 
Molybdenum yellow method 
Modified Morris and Riley method 
Sulphanilamide and N- (1-naphtyl)­
ethylenediamine dihydrochloride were used as 
reagents. 
Ammonium-N (*) lndophenol method 
Petroleum oil (**) Integrated Global Ocean Service System method 
Cd.Cu and Zn (**) · Japan Hydrographic Department method 
(* The nutrient matters were analyzed with a Shimadzu Model UV-120 
spectrophotometer with auto flow cell system.) 
(** These items are employed at 19 stations (Pl-P19) for surface 
water samples in order to monitor the level of marine pollution. ) 
The results are given in Table 6. 
(6) The tidal stream observation 
The tidal stream observation was carried out 50 hours at 
7 0 ° 16 ... S, 39 ° 37 ... E with a A CM4M (A LEC ELECTRON I CS Co. ) . 
Observation depth was 10m below the sea surface. The results 
are given in Fig. 7 .  
(7 ) Current observation with four surface drifting buoys 
The first surface drifting buoy was deployed at 
49·37 ' S ,  109·57 ' Eon December 7 ,  1990, the second was deployed at 
54·31' S ,  110·04' Eon December 8, 1990, the third was deployed at 
53·23' S ,  150·00' Eon March 16, 1991, and the fourth was deployed at 
48.36' S ,  149.58' Eon March 17 , 1991. But the second one died soon. 
The trajectories are shown in Fig. 8. 
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(8) Vertical current observation with XCP 
XCP (expendable current profiler, system of Sippican Inc. U.S.A) 
observations were carried out at 7 stations as follows ( Figs. 9 and 10): 
CD November 23, 1990 23:00 (UT) 16"-11' S, 114"-05' E 
CID December 20, 1990 11:30 (UT) 68
°
-24' S, 23"-49' E 
CID February 25, 1991 10:20 (UT) 70"-08' S, 24"-00' E 
(V March 5, 1991 03:00 (UT) 64"-42' S, 46·-47' E 
CID March 10, 1991 05:00 (UT) 62"-00' S, 110"-00' E 
<ID March 13, 1991 09:00 (UT) 62°-00' S, 146 ° -55' E 
(J) March 15, 1991 08:50 (UT) 55°-30' S, 150 ° -05' E 
2. Tidal Observation 
The tidal observation at Syowa Station has been carried out 
since 1965. At present, a pressure gauge (strain gauge) is operated. 
The sensor is placed in the Nisi-no-ura Cove on East Ongul Island 
at a sea bottom of about 15m and the data logger is installed in the 
nearby Earth Science Laboratory. 
We had been asked by Mr.K. Nagasaka, a member of the wintering 
party of JARE-31, to take care of the tide gauge from February 1990 
to January 1991. 
A new tide gauge (Meisei Denki Co. QWP-8-303D) was set on 
January 22, 1990 and for backup, the same type gauge was set on 
January 25, 1991. They have been operated in parallel since then ( Fig. 11). 
Hourly, daily and monthly mean sea levels from February 1990 to 
January 1991 are given in Table 7. 
We have asked Mr. M. Yamamoto, a,member of the wintering party 
of JARE-32, to take care of the tide gauges from February 1991 
onward. 
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Fig. 1. The track chart of the icebreaker "Shirase" and the station sites of 
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Fig. 2. The track chart of the icebreaker »Shirase» and the station sites of 





























Fig. 3. Vertical profile of water temperature (°C) observed on 110 ° E line. 
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Fig. 4. Vertical profile of water temperature (°C) observed on 61" S line. 
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Fig. 5. Vertical profile of water temperature (°C) observed on 62° S line. 
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Fig. 6. Vertical profile of water temperature ("C) observed on 150" E line. 
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Table 1. Data of surface observation on board the icebreaker "Shirase" in 1990-1991. 
Air Water P04- Si03-
Position Temp. Temp. s pH DO p Si 
N02-
N 
LMT Lat. Long. 'C µ mol / 1 
Left Tokyo 
0730 30-47N 137-44E 21. 3 23.9 34.703 8. 10 221 0.42 4 0.05 
1805 28-25 136-37 22.6 25. 1 34.939 8.22 213 0. 11 2 0. 00 
0730 25-06 135-10 24.8 26. 8 34.807 7. 96 212 0.03 0 0.01 
1800 22-51 134-07 25. 8 27. 1 34.795 8. 31 207 0.03 0 0.00 
0730 19-33 132-58 27. 1 28.0 34.515 8. 18 204 0.06 1 0. 02 
1800 17-17 131-57 28.0 28. 4 34. 247 8.22 207 0. 05 1 0. 04 
0750 14-03 130-36 28.4 28.5 33. 109 8.31 207 0.05 0 0.03 
1830 11-35 129-32 27.2 28. 1 34. 811 8.26 206 0.06 1 0.00 
0800 8-08 128-13 26.5 28. 1 34. 145 8.28 207 0. 05 1 0.00 
1800 6-05 127-06 28. 0 29. 1 34. 188 8.24 204 0.06 0 0. 01 
0800' 3-58 123-53 27. 7 28. 1 34.240 8. 12 205 0.03 2 0.00 
1800 2-34 121-48 28.4 29.5 34.264 8. 14 215 0.02 1 0.00 
0730 0-03 119-27 28.2 29. 1 33.775 8. 14 204 0.03 2 0.02 
1800 2-25S 118-34 29.2 29. 9 34.092 8. 15 206 0.09 1 0. 01 
0800 5-30 117-08 29. 1 29.7 34.252 8. 14 207 0.03 0 0.01 
1800 7-38 116-17 28. 6 29. 1 34.402 8. 13 204 0.09 2 0.00 
0800 10-44 115-17 28. 1 28.8 34.377 7.90 206 0. 06 0 0.00 
1800 13-02 114-46 27.8 29. 5 34.346 8.24 203 0.09 2 0.00 
0800 16-15 114-05 24. 9 27. 1 34.536 8. 16 207 0. 11 2 0.00 
1800 18-28 113-37 24.5 25.3 34.659 8.22 216 0. 11 2 0. 01 
0800 21-43 112-53 22.4 22.8 35.213 8. 18 ---- o. 11 2 0.00 
1800 23-53 112-23 22.4 22. 9 35.071 8.83 221 0. 15 1 0. 01 
0800 27-01 112-36 19. 6 20.9 35.489 8. 93 230 0.08 2 0. 01 
1800 29-17 113-33 19. 6 19. 8 35.681 8. 17 234 o. 09 1 0.01 
Arrived in Fremantle 
Left Fremantle 
1800 I 32-39S I 114-lOE I 19. 4 I 19. 4 I 35.755 I 7.57 I 238 I o. 12 I 2 I o.oo I 0800 34-17 111-20 14.5 16. 9 35. 727 7.56 251 o. 15 2 0. 01 
* The time of the date of the preceding day. 
N03- NH4-
N N 
0 3. 7 
0 0. 5 
0 o. 5 
0 0.6 
0 o. 3 
0 0.2 
0 o. 1 
0 0. 0 
1 0. 1 
0 o. 0 
0 0. 2 
0 o. 0 
1 0.0 
0 0. 1 
1 0.0 
0 0.0 
1 0. 1 
0 0. 1 
0 0.0 
0 0.0 
0 0. 1 
0 0. 1 
0 0. 3 
0 0.5 
































































1800 . 59-48 
0800.' 59-58 
Arrived at the 


















110-06 E 11. 3 
110-10 11. 0 
110-01 4.3 
109-57 3. 7 
109-55 3. 3 
108-47 1. 5 
108-08 1. 5 
106-23 1. 5 
101-13 0. 6 
99-17 1. 7 
97-20 1. 7 
90-58 1. 3 
88-43 1. 4 
ice edge off 
"C 
Syowa 
edge off Breid Bay 
24-16E -6.3 
29-25 -2.6 
37-16 0. 0 
41-32 0. 9 
47-18 0. 6 
52-36 -0.5 
59-20 1. 7 
64-28 0. 5 
70-20 1. 1 
76-32 1. 3 
82-46 2. 5 
88-58 2. 3 
95-24 -0. 8 
100-24 -0.9 
107-07 0.0 































P04- Si03- N02- NQ3- NH4-
s pH DO p Si N N N 
µ. mo! / I 
33.948 7.70 353 1. 90 31 0.29 16 0. 2 
33.979 7.65 355 2.02 21 0.29 18 0. 2 
33.907 7.62 364 1. 56 23 0.24 15 o. 3 
33.895 7.70 360 1. 79 30 0.23 14 0.2 
33.886 7. 94 363 1. 68 39 0.29 18 0. 2 
33.968 7.70 355 1. 54 46 0.20 17 0. 1 
33.828 7.70 369 1. 68 50 0. 18 20 0.3 
33. 711 7.77 367 1. 81 54 0. 27 23 o. 2 
33.635 7.75 364 1. 72 55 0. 19 21 0. 2 
33.804 7. 72 362 1. 50 51 0.22 23 o. 1 
33. 645 7.74 364 1. 51 55 0. 22 18 0. 1 
33.741 7.76 361 1. 57 54 0. 17 18 0.2 
33. 755 7. 81 364 1. 66 52 0.20 18 o. 2 
33.648 7.64 400 1. 56 49 0.08 9 0. 1 
33.914 7.56 376 1. 85 52 0. 12 12 o. 3 
33.998 7.56 356 1. 54 53 0. 12 12 0.0 
33. 898 7.55 346 1. 32 49 0.35 9 0. 1 
33.886 7.64 346 1. 73 38 0. 17 11 o. 2 
33.846 7. 60 .. 342 1. 78 38 0.23 11 0.9 
33.693 7.69 344 1. 75 29 0.27 9 0. 7 
33.693 7.60 346 l. 91 29 0. 26 9 o. 8 
33.730 7.68 ---- 1. 76 24 0. 25 14 0. 6 
33.890 7.78 339 1. 78 30 0.24 9 0.5 
33.824 7.66 335 1. 76 28 0.26 4 0.4 
33. 906 7. 70 335 1. 56 36 0. 20 5 0.4 
34.084 7.68 335 1. 60 41 0. 20 11 0. 5 
33.935 7. 68 340 1. 69 34 0.34 5 0.6 
33.949 7.72 336 1. 69 36 0.34 17 0. 6 










Time Position Air 
Temp. 
U T LMT Lat. Long. "C 
0000 0800 62-00S 119-16E 2. 9 
1000 1800 62-00 124-02 2. 4 
2300* 0800 62-00 130-12 1. 9 
0900 1800 62-00 135-03 2. 2 
2300* 0800 62-00 141-45 1. 7 
0900 1800 62-00 146-45 1. 9 
2200* 0800 60-53 149-59 1. 8 
0800 1800 59-11 149-56 2. 3 
0200 1200 56-19 150-15 4. 1 
0800 1800 55-34 150-10 4.2 
2200* 0700 53-23 150-00 7.6 
0800 1800 51-29 150-00 8. 2 
* The time of the date of the preceding day. 
Water 
Temp. s pH 
2. 7 33.864 7. 73 
2. 2 33.859 7. 70 
2. 7 33.829 7. 72 
2. 4 33.850 7. 71 
1. 7 33.832 7.68 
1. 9 33.784 7.73 
1. 8 33.793 7.76 
2. 3 33.848 7. 68 
4. 5 33.888 7.74 
4. 2 33.890 7.75 
7. 6 34.016 7.80 
8. 4 34. 141 7.79 
?Or SiQ3- N02- NQ3- NH4-
DO p Si N N N 
µ mo! / I 
326 1. 75 . 31 0.43 15 0. 3 
332 1. 51 36 0.45 15 0. 3 
331 1. 24 30 0.27 18 0. 1 
334 1. 50 35 0.38 15 0. 4 
334 1. 73 30 0.39 16 0. 5 
337 1. 83 30 0.40 17 0. 4 
341 1. 88 31 0.28 16 0. 5 
330 1. 66 40 0.35 16 o. 5 
320 1. 78 3 0.24 10 0.4 
312 1. 69 2 0.25 9 0. 6 
304 1. 94 1 0.24 16 0. 4 
294 1. 21 0 0. 27 13 0. 6 
Table 2. XBT observation data. 
STATION POSITION TEMPERATURE ("C) S.L. 
DATE TIHE DEPTH(H) 
UT LT LAT. LONG. 0 10 20 30 50 75 100 125 150 200 250 300 350 400 450 500 (H) 
600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 
32001 90/12/03 10-00 18-00 32-38.6S 114-09.7E 19.4 19.3 19.4 19.3 19.2 18.7 17.7 17.3 16.6 15.3 14.0 12.8 12.2 11.3 10.2 9.7 69 
9.1 8.2 6.3 5.2 4.6 4.4 4.2 4.1 3.9 
32002 90/12/04 00-00 08-00 34-16.6S 111-20.0E 16.9 17.0 17.0 17.0 16.5 15.4 14.2 13.4 13.3 13.2 12.6 10.2 9.1 8.4 7.9 7.5 37 
7.2 5.6 4.8 4.1 3.8 3.6 3.4 3.3 3.2 
32003 90/12/04 10-00 18-00 35-32.9S 109-54.8E 16.0 15.9 15.9 15.9 15.9 15.5 15.4 15.4 15.2 14.2 14.0 13.9 13.6 13.2 12.5 11.9 59 
10.5 9.6 9.1 8.3 
32004 90/12/05 01-00 08-00 38-52.0S 110-00.0E 12.5 12.4 12.4 12.4 12.4 12.0 11.6 11.4 11.1 10.5 10.4 10.0 9.8 9.6 9.6 9.3 67 
8.9 8.3 7.4 6.3 
32005 90/12/05 15-00 22-00 41-11.SS 110-00.2E 11.9 11.9 11.7 11.6 11.6 11.1 10.9 10.3 10.2 10.0 9.8 9.7 9.8 9.7 9.7 a. 7 59 
9.2 8.3 7.3 6.3 
32006 90/12/06 01-00 08-00 43-40.25 110-00.5E 10. 7 10.7 10.6 10.5 10.4 9.9 9.8 9.8 9.7 9.6 9.6 9.7 9.7 9.7 9.6 9.6 30 
9.6 8.4 7.3 6.1 5.2 4.3 3.9 3.4 3.2 3.1 2.9 2.8 2.7 
32007 90/12/06 15-00 22-00 46-15.5S 110-00.8E 9.1 9.1 9.0 8.8 8.4 8.0 7.8 7.8 7.8 7.6 7.3 7.4 6.6 7.2 6.9 6.8 22 
5.7 4.7 4.2 -
-:i 32008 90/12/07 01-00 08-00 48-40.6S 110-00.9E 6.1 6.3 6.3 6.2 6.1 5.7 5.5 5.5 5.2 4.6 4.3 4.8 4.6 4.4 4.2 4.1 51 
3.4 3.1 2.9 3.1 
32009 90/12/07 15-00 22-00 51-05.lS 109-58.8E 4.6 4.6 4.6 4.6 4.5 4.1 3.7 3.4 3.0 2.7 3.1 2.8 2.8 2.7 2.7 2.6 71 
2.4 2.5 2.4 2.4 
32010 90/12/08 01-00 08-00 53·33.7S 109-59.8E 3.4 3.0 3.0 2.9 2.9 2.9 2.3 1. 7 1.5 1.4 1.6 1.7 1.8 2.1 2.1 2.2 97 
2.2 2.2 2.1 2.1 2.0 2.0 1.9 1.9 1.9 
32011 90/12/08 17-00 22-00 55-26.0S 108-24.0E 1.7 1.6 1. 7 1.6 1.6 1.5 0.6 0.1 0.1 0.6 1. 7 1.8 1.9 2.1 2.2 2.3 84 
2.3 2.2 2.1 2.0 
32012 90/12/09 01-00 08-00 56-19.9S 104·51.7E 1.2 1.1 1.1 1.1 1.1 1.1 0.2 -0.4 0.3 1.6 1.9 2.0 2.0 2.0 2.1 2.0 84 
2.0 1.9 1.9 1.8 1. 7 1.6 1.5 1.4 1.3 1.3 1.2 
32013 90/12/09 06-00 13-00 56-49.3S 103-03.3E 0.6 0.3 0.3 0.3 0.2 0.1 o.o -1.1 -0.8 0.6 1.5 1.5 1.6 1.6 1.6 1.6 103 
1.6 1.6 1.5 1.5 
32014 90/12/09 11-00 18-00 57-17.5S 101-05.3E 0.7 0.7 0.7 0.6 0.5 0.4 0.3 0.8 -0.9 1.4 1. 7 1.8 1.9 1.9 2.0 2.0 99 
2.1 2.1 2.0 2.0 1.9 1.8 1. 7 1.6 1.5 
32015 90/12/10 02-00 08-00 58-47.lS 95-09.2E -0.2 -0.1 -0.2 -0.2 -0.2 -0.2 -o.s -1.5 -0.5 1.5 1. 7 1.8 1.8 1.8 1.7 1.8 85 
1.8 1. 7 1.6 1.5 1.4 1.4 1.3 
32016 90/12/10 07-00 13-00 59-18.35 93·04.5E -0.2 -0.2 -0.2 -0.2 -0.2 -0.3 -0.7 -0.8 0.0 1.4 1.5 1.5 1.6 1.8 1.9 1.8 74 
1.9 1.9 1.9 
STATION POSITION fEMPERATURE("C) S.L. 
DATE TIME DEPTH(M) 
UT LT LAT. LONG. 0 10 20 30 50 75 100 125 150 200 250 300 350 400 450 500 (H) 
600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 
32017 90/12/10 12·00 18-00 59·43.5S 91-07.3E 0.2 0.2 0.2 0.1 0.1 0.1 o.o -0.1 LO 1.6 1.9 1.9 2.0 1.9 1.8 1.8 
1. 7 1. 7 1. 7 1.8 1. 7 
32018 90/12/11 03-00 08-00 60-52.0S 85-37.4E -0.7 -0.6 -0.6 -0.6 -0.6 -1.3 -1. 2 -0.8 -0.3 0.7 1.0 1.1 1.2 0.8 1.1 0.9 47 
1.1 1.2 1.1 1.1 1.0 0.9 
32019 90/12/11 08-30 13-30 60-56.4S 83-13.lE -0.4 -0.5 -0.5 -0.5 -0.6 o.o 1.3 o.o 1. 7 1. 7 1. 7 1.8 1.8 1.8 1.8 1.7 55 - - - - - - - - - - - - -
32020 90/12/11 13-30 18-30 60-59.0S 81-02.3E -0.4 -0.4 -0.4 -0.3 -0.4 -0.1 0.9 1.6 1.8 1.9 1.9 1.9 2.0 1.8 1.8 1.8 67 - - - - - - - - - - - - -
32021 90/12/12 03-30 08-30 61-01.0S 73-54.lE -1.0 -0.9 -1.0 · 1.0 -1.0 · 1.0 -1.6 -1. 7 -1.3 1.6 1.9 2.0 2.0 2.0 2.0 2-.0 91 - - - - - - - - - - - - -
32022 90/12/12 08-00 13-00 60-59.8S 71-28.8E -0.9 -0.9 -0.9 -0.9 -0.9 -1.0 -1. 7 -1.4 0.2 1.8 2.1 2.2 2.2 2.2 2.2 2.2 82 - - - - - - - - - - - - -
32023 90/12/12 13-00 18-00 60-59.lS 69-05.7E -0.9 -0.8 -0.8 -0.8 -0.8 -0.9 -1.6 -1.4 -0.8 1.3 1. 7 1.9 1.9 1.9 1.9 2.0 76 - - - - - - - - - - - - -
32024 90/12/13 02-00 06-00 60·59.9S 63-32.0E -1.0 -1.0 -1.0 -1.0 ·LO -1. 7 -1.8 -1.6 0.3 1.3 1.6 1. 7 1.8 1.9 2.0 1.9 
1.9 00 
32025 90/12/13 10-00 14-00 61-00.lS 60-50.4E -0.8 -0.8 -0.8 -0.8 -0.8 -1.4 -1.5 -0.4 0.9 1.9 2.0 2.2 2.3 2.3 2.4 2.3 63 
- - - - - - - - - - - - -
32026 90/12/13 18-00 22-00 61-00.0S 58-55.2E -0.8 -0.7 -0.7 -0.7 -o. 7 -1.5 -0.8 0.1 1. 2 1.8 1.9 1.9 1.9 2.0 2.0 2.0 - - - - - - - - - - - -
32027 90/12/14 04-00 08-00 61-00.0S 55-54.0E -0.8 -0.7 -0.8 -0.8 -0.8 -1.4 -1.6 0.3 1.3 1. 7 1.8 1.8 1.8 1.8 1.9 1.8 56 
1.8 1. 7 1. 7 
32028 90/12/14 10-30 14-30 61-00.5S 53-00.0E -0.7 -0.6 -0.7 -0.7 -0.7 -1.3 -1.6 -1.5 0.6 - - - - - - -
32029 90/12/14 11-00 15-00 61-00.5S 52-50.lE -0.7 -0.7 -0.7 -0.7 -0.7 -1.1 -1.6 -1.4 0.1 1. 7 1.8 1.9 2.0 2.0 2.0 2.1 65 - - - - - -
32030 90/12/14 18·30 22-30 61-25.9S 49-20.2E -0.7 -0.6 -0.6 -0.6 · 1.2 -1. 7 -1.6 -0.2 1.0 1. 7 1.8 1.8 1.9 1.9 1.9 1.8 47 
- - - - - - - - - - - - -
32031 90/12/14 21-00 01-00 61-56.lS 48-38.8E -0.6 -0.6 -0.7 -0.7 -1. 7 -1. 7 -1. 7 -0.2 0.9 1.5 1.5 1.6 1.6 1.6 1.6 1. 7 43 - - - - - - - - - - - - -
32032 90/12/15 00-00 03-00 62-31.9S 47-43.4E -0.8 -0.8 -0.9 -0.9 -1.1 -1.8 -1.8 -0.7 1.0 1.4 1.6 1.6 1.6 1. 7 1. 7 1.6 50 
1.6 1.6 1.5 1.4 
STATION POSITION TEMPERATURE("C) S.L. 
DATE TIME DEPTH(M) 
UT LT LAT. LONG. 0 10 20 30 50 75 100 125 150 200 250 300 350 400 450 500 01) 
600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 
32033 90/12/15 03-00 06-00 63-10.0S 46-46.7E -0.9 -0.9 -0.9 -1.0 -1. 7 -1. 7 -0.6 1.3 1.5 1.6 1.6 1.6 1.6 1.6 1.5 1.5 35 
32034 90/12/15 04-00 07-00 63-21.6S 46-28.9E -0.9 -0.8 -0.9 -1.5 -1.8 -1.8 -1.1 1.0 1.3 1.4 1.5 1.5 1.5 1.5 1.5 1.5 
1.5 1.5 1.4 
32035 90/12/15 06-00 09-00 63-46.6S 45-47.2E -0.9 -0.9 -1.0 -1.5 -1.8 -I. 7 o.o 1.0 1.4 1.5 1.6 1.6 1.6 1.6 1.5 1.5 26 - - - - - - - - - - - -
32036 90/12/15 07-20 10-20 64-04.6S 45-17.8E -1.0 -1.0 -1.1 -1.6 -1. 7 -1. 7 -0.9 1.0 1.4 1.5 1.5 1.5 1.5 1.5 1.5 1.4 35 - - - - - - - - - - - - -
32037 90/12/15 08-50 11-50 64-23.4S 44-42.9E -1.2 -1.1 -1.3 -1.6 -1.8 -0.6 1.2 1.2 1.3 1.5 1.5 1.5 1.5 1.5 1.5 1.6 
1.7 1.8 1. 7 
32038 90/12/15 10-00 13-00 64-32.8S 44-22.0E -1.1 -1.1 -1.1 -1.1 -1. 7 -0.3 1.3 1.4 1.5 1.5 1.6 1.6 1.6 1.6 1.6 - 32 
- - - - - - - -
32039 90/12/15 11-00 14-00 64-43.7S 43-59.2E -1.4 -1.4 -1.4 · I. 7 -1.9 -0.5 1.1 I.3 1.4 1.4 1.4 1.4 1.3 1.3 1.2 1.2 74 
- - - - - - - - -
32040 90/12/15 11-30 14-30 64-49.lS 43-51.0E -1.4 -1.4 -1.4 -1.4 -1. 7 -1.2 1.3 1.4 1.5 1.5 1.5 1.5 1.5 1.5 1.4 1.4 74 
32041 90/12/15 13-55 16-55 65-08.0S 43-17.4E -1. 7 -1. 7 -1. 7 -1.5 -1.4 -0.5 1.5 2.0 2.2 2.4 2.4 2.4 2.4 2.5 2.6 2.6 65 
- - - - - - - -
32042 90/12/15 15-00 18-00 65-10.4S 43-01. lE -1.6 -I. 7 -1.6 -1.6 -1.6 -1.6 -1.5 -0.7 0.3 1.1 1.2 1.5 1.5 1.5 1.5 1.5 100 
- - - - - - - - - -
32043 90/12/15 17-20 20-20 65-05.2S 42-09.0E -1.4 -1.5 -1. 7 -1.8 -1.8 -0.8 1.1 1.4 1.5 1.5 1.5 1.5 1.4 1.4 1.3 1.3 62 
- - - - - - - - - - - - -
32044 90/12/15 18-20 21-20 65-13.2S 41-50.3E -1. 7 -1. 7 -1.8 -1.8 -1.9 -1.9 -0.6 1.0 1. 2 1.4 1.4 1.4 1.4 1.3 1.3 1.3 92 
I. 2 1.1 1.0 0.9 0.8 0.7 
32045 90/12/15 19·20 22-20 65-22.6S 41-38.5E -1. 7 -1. 7 -1.8 -1.8 -1.8 -1.8 0.4 1.1 1.3 1.4 1.4 1.4 1.4 1.4 1.3 1.3 89 
- - - - - - - - -
32046 90/12/15 21-20 23-20 65-34.4S 41-35.5E -1.5 -1.6 ·l. 7 -1.6 -1.5 -1. 2 0.5 1.6 1.8 2.1 2.2 2.3 2.4 2.5 2.5 2.5 64 - - - - - - - - - -
32047 90/12/15 20-50 23-50 65-37.9S 41-25.2E -1.5 -1.6 -1. 7 -1.8 -1.8 -1.8 0.7 1.1 1.3 1.4 1.4 1.4 1.4 1.4 1.5 1.4 87 
1.3 1.2 1. 2 1.1 0.9 
32048 90/12/15 21-15 00-15 65-39.lS 41-I7.5E -1. 7 -1. 7 -1.8 -1.8 -1.8 -1.8 0.5 1.2 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.3 81 
STATION POSITION TEHPERATURE("C) S.L. 
DATE TIME DEPTH(H) 
UT LT LAT. LONG. 0 10 20 30 50 75 100 125 150 200 250 300 350 400 450 500 01) 
600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 
32049 90/12/15 22-30 01-30 65-49.2S 41-04.2E -1.4 -1.5 -1.6 -1.6 -1. 7 -1.6 0.9 1.3 1.4 1.5 1.6 1.5 1.5 1.5 1.5 1.4 74 
- - - - - - - - - -
32050 90/12/16 00-00 03-00 66-01.9S 40-32.8E -1.4 -1.4 -1.4 -1. 7 -1. 7 0.7 1.3 1.4 1.5 1.5 1.5 1.5 1.5 1.5 1.4 1.4 63 - - - - - - - - - - - - -
32051 90/12/16 01-10 04-10 66-16.7S 40-30.3E -1.3 -1.5 -1.6 -1. 7 -1.6 0.6 1.0 1. 2 1.4 1.5 1.5 1.6 1.6 1.7 1. 7 1. 7 48 
, 1.6 1.5 1.4 1.3 1.2 1.1 1.1 
32052 90/12/16 01-30 04-30 66-19.7S 40-31.3E -1.5 -1.6 -1.5 -1.4 -1.4 -0.7 1.3 1. 7 1.8 1.9 1.9' 1.9 1.9 1.8 1.8 1.8 64 
- - - - - - - - - - - - -
32053 90/12/16 01-50 04-50 66-23.5S 40-30.7E -1.4 -1.4 -1.6 -1.7 -1. 7 -0.1 1.0 1.4 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.4 60 
- - - - - - - - - - - - -
32054 90/12/16 02-10 05-10 66-26.7S 40-30.lE -1.5 -1.5 -1.6 -1.6 -1. 7 -0.2 1.2 1.4 1.4 1.5 1.5 1.5 1.4 1.4 1.4 1.3 50 - - - - - - - - - - - - -
32055 90/12/16 03-50 06-50 66-42.9S 40-30.3E -1.5 -1.6 -1. 7 -1. 7 -1.4 0.8 0.9 1.1 1.3 1.5 1.5 1.5 1.5 1.5 1.5 - 49 - - - - - - - - - - - - -
32056 90/12/16 05-10 08-10 66-52.3S 40-28.3E -1. 7 -1. 7 -1. 7 -1. 8 -1.8 -1.5 -0.6 0.2 0.7 1.1 1.4 1.5 1.5 1.5 1.6 1. 7 95 
32057 90/12/16 07-15 10-15 67-06.9S 40-30.2E -1.5 -1. 7 -1. 7 -1. 7 -1.8 -1. 8 -1.6 -0.5 0.6 1.3 1.4 1.4 - - - - 100 
1.2 - - - - 0.5 - 0.4 
32058 90/12/16 09-50 12-50 67-20.9$ 40-32.5E -1.4 -1.5 -1.6 -1.8 -1.8 -1.8 -1.8 -1.8 -1.6 -0.3 0.3 0.6 0.8 0.8 0.8 0.9 144 - - - - - - - - - - - - -
32059 90/12/16 14-30 17-30 67-36.lS 40-58.8E -1.0 -1.3 -1.3 -1. 7 -1. 7 -1.8 -1.8 -1.8 -1.8 -1.8 -1. 7 -0.8 0.7 1.3 1. 7 1.8 26 - - - - - - - - - - - - -
32060 90/12/16 15-50 18-50 67-56.8S 41-05.6E -0.9 -1.0 -1.2 -1.3 -1.6 -1. 7 -1. 7 -1.8 -1.8 -1.8 -1. 7 -1.6 -1.5 -1.5 -1.4 -1.4 50 
- - - - - - - - - - - -
32061 90/12/16 17-10 20-10 68-09.0S 40-33.6E -1. 2 -1.4 -1. 7 -1. 7 -1.8 -1.8 -1.8 -1.8 -1.9 -1.9 - - - - - - 15 
- - - - - - - - - - - -
32062 90/12/16 17-35 20-35 68-12.0S 40-25.0E -1.1 -1.5 -1. 7 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.9 -1.9 -1.9 -1.8 -1. 7 -1.4 - 24 - - - - - - - - - - - - -
32063 90/12/16 19-40 22-40 68-12.ZS 40-23.2E -1. 7 -1. 7 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.6 -1.5 - - - 276 - - - - - -
32064 90/12/17 04-00 07-00 68-13.8S 40-13.8E -1.8 -1.8 -1.8 -1. 7 -1.6 -1.6 -1.5 -1.5 -1.4 -1.4 -1.3 -1.1 -0.9 
STATION POSITION TEMPERATURE("C) S.L. 
DATE TIME DEPTH(M) 
UT LT LAT. LONG. 0 10 20 30 50 75 100 125 150 200 250 300 350 400 450 500 (M) 
600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 
32065 90/12/18 07-10 10-10 68-16.7S 39-34.lE -0.5 -0.5 -1.0 -1. 2 -1.5 -1.5 -1.4 -1.4 -1.4 -1.3 -1.2 -I. 2 -1.0 - - - 53 - - - - - - - - - - - - -
32066 90/12/18 09-40 12-40 68-15.4S 39-36.3E -0. 7 -0.8 -1.3 -0.8 -1.5 -1.7 -1.8 -1.8 1.8 -1.8 -1.8 -1.8 -1. 7 - - - 10 - - - - - - - - - - - - -
32067 90/12/18 12-30 15-30 68-12.8S 39-32.7E -0.1 -0.2 -0.4 0.1 o.o o.o o.o 0.0 o.o o.o 0.1 0.2 0.3 1.3 2.0 2.1 390 - - - - - - - - - - - - -
32068 90/12/18 12-35 15-35 68-12.0S 39-28.6E •0.1 -0.6 -1.4 -1.6 -1. 7 -1.8 -1.8 -1.8 -1. 7 -1. 7 -1. 7 -I. 7 -1.8 -1.2 -0.3 o.o 370 
0.1 0.2 0.2 
32069 90/12/18 12-45 15-45 66-10.7S 39-24.9E -0.4 -0.8 -1. 2 -1.6 -1.8 -1.9 -1.9 -1.9 -1.9 -1.9· -1.9 -1.9 -1.8 -1.2 -0.1 o.o 29 
0.3 
32070 90/12/18 13-10 16-10 68-06.lS 39-14.lE -0.5 -0.8 -1. 7 -1.8 -1.8 -1.9 -1.9 -1.9 -1.9 -1.9 -1.9 -1.8 -1.2 -0.2 0.5 - 12 - - - - - - - - - - - - -
32071 90/12/18 13-40 16-40 68-00.0S 39-07.9E -0.5 -0.5 -1.3 -1.6 -1. 7 -1. 7 -1.8 -1.8 -1.8 -1.8 -1.8 -1. 7 -1.3 - - - 19 
- - - - - - - - - - - - -
32072 90/12/18 14-30 17-30 67-52.6S 39-05.8E -1.0 -1.4 -1.4 -1. 7 -1.8 -1.8 -1.9 -1.9 -1.8 -1.9 -1.9 -1.8 -1.1 o.o 1.1 0.4 21 
32073 90/12/18 16-55 19-55 67-28.3S 38-39.5E -1.3 -1.3 -1.4 -1.6 -1.8 -1.8 -1.9 -1.9 -1.9 - - -0.6 1.3 1.5 1.8 1.9 52 
2.4 - 2.0 1.8 1.8 1.7 1.6 
32074 90/12/18 21-00 00-00 67-07.IS 37-57.9E -1.8 -1.8 -1.8 -1.8 -1. 7 -1.5 -0.5 0.7 1.3 1.5 1.6 - - - - - 44 - - - - - - - - - - - - -
32075 90/12/19 05-00 08-00 65-52.8S 35-33.9E -1.4 -1.4 -1.6 -1. 7 -1.8 -1.7 -1.8 -1.5 -0.5 1.0 1.1 1.3 1.3 1.3 1.4 1.3 106 
1.3 1.2 1.1 1.0 
32076 90/12/19 09-15 12-15 65-50.95 33-16.7E -1. 7 -1.6 -I. 7 -1. 7 -1.8 -1.9 -1.9 -1.9 -1.9 -1.5 -1.0 -0.5 -0.2 -0.1 0.0 o.o 191 
0.3 0.4 0.4 
32077 90/12/19 12-00 15-00 65-50.7S 31-52.5E -1. 7 -1. 7 · 1.6 ·1.7 -1.7 -1. 7 -1.6 -1.0 0.1 1.1 1.2 1.3 1.3 1.3 1.3 1.3 112 - - - - - - - - - - - - -
32078 90/12/19 19-00 22-00 65-51.5S 27-44.8E -1.6 · 1.6 -1.6 · 1. 7 · 1.8 -1.9 -1.5 o.o 0.5 1.1 1.4 1.5 1.5 1.6 1.6 1.6 29 - - - - - - - - - - - - -
32079 90/12/20 04·00 07-00 66-59.7S 24-0I.8E -1.8 -1.6 -1.6 · 1.6 -1. 7 -1. 7 -0.7 0.5 0.9 1.0 1.2 1.2 1.3 1.1 1.1 LO 83 - - - - - - - - - - - - -
32080 90/12/20 10-30 13-30 68-19.BS 23-54.3E -1. 7 · 1.5 -1.6 -1.8 -1.8 -1.8 -1.6 -1.2 -0.6 0.2 0.7 0.9 1.1 1.3 1.4 1.3 16 
1.1 0.8 0.7 0.6 0.5 0.5 0.4 0.4 0.3 0.3 0.2 0.2 0.2 
STATION POSITION TEHPERA TURE (°C) S . L. 
DATE TIHE DEPTH (H) 
UT LT LAT. LONG. 0 10 20 30 50 75 100 125 150 200 250 300 350 400 450 500 (H) 
600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 
32081 90/12/20 18-55 21-55 69- 23 . 2S 24 -06 . 9E -1.4 -1 . 4  -1.5 -1.6 -1 . 8  -1 . 8  -1.8 -1 . 8  -1.8 -1 . 2  -0 .5  0.3 0 . 6  0 . 7  0 . 9  0 .9  35 
1.0 1.0 1 . 0  
32082 90/12/20 21-30 00-30 69-45 .5S 24-03 . 8E -1.1 -1.1 -1.4 -1 . 7 -1.8 -1.8 -1 .9 -1.9 -1.9 -1.9 -1.9 -1.9 -1.9  -1.1 o.o 0 .3  14 - - - - - - - - - - - - -
32083 90/12/21 03-35 06-35 70-14.8S 23-53.8E -1.0 -1 . 0  -1.0 -1.1 -1. 2 -1.4 -1 .4  -1.3 -1.3 -1.1 - - - - - - 80 -
32084 90/12/21 06-00 09 -00 70 -15 .7S 23 -48.7E -1.3 -1.4 -1.5 -1.6 -1. 7 -1. 7 -1. 7 -1. 7 -1. 7 -1. 7 
- - - - - - - - - - - - -
32085 90/12/28 11 -15 14-15 70 - l l . 9S 24-09 . lE -1.1 -1. 2 -1. 2  -1.4 -1.6 -1.6 -1. 7 -1. 7 -1. 7 -1.8 - - - - - - 42 
- - - - - - - - - - - - -
32086 90/12/28 11- 40 14 -40 70 -08 . 9S 24-13 . 6E -1.0 -1 .0  -1.1 -1.3 -1 .5  -1.6 -1.6 -1. 7 -1. 7 -1. 7 -1 . 8  - - - - - 38 
- - - - - - - - - - - - -
32087 90/12/28 11-50 14 -50 70-07 .7S 24-16 . 2E -1 . 0  -1 . 0  -1.1 -1.3 -1.4 -1.4 -1.5 -1 .6 -1.6 -1.6 -1.6 -1 . 6  -1.5 -1 . 4  - - - - - - - - - - - -
32088 90/12/28 12 -15 15 -15 70-05.6S 24 - 21 . 0E -1. 3 -1. 3 -1.3 - -1. 5  -1. 6 - -1. 5 -1. 5  -1.4 -1. 4 -1. 4 -1. 2 -1.1 -0 . 9  
i 32089 90/12/28 12-45 15-45 70-0l . 4S 24-32.5E -1.1 -1. 2 -1. 3  -1.3 -1. 5  -1. 6 -1. 8 -1. 7 -1. 7 -1.8 -1. 8 -1. 7 -1. 7 -1.6 -1. 4 0 . 3  
0 . 8  0 . 7  1.0 
32090 90/12/28 13-00 16-00 69-58.8S 24 -34 . l E -1.1 -1 . 0  -1.1 -1.2 -1. 2 -1 . 5  -1. 7 -1. 7 -1. 7 -1.8 -1. 8 -1. 7 -1. 7 -1 . 4  -0.8 1.1 87 
1.5 1 . 3  1.1 1 . 2  1 . 0  1 . 0  
32091 90/12/28 15- 20 18- 20 69-51.3S 25- 25 . 9E -1. 2 -1.1 -1 . 4  -1.5 -1 .8  -1 . 9  -1.9 -1 .9  -1.9 -1. 9  -1.9 -1 . 8  -1. 7 -1. 2 -0 . 4  0.4 29 
0 . 6  0 . 5  0 . 2  0.1 0 . 2  0 . 2  0 . 2  0 . 2  0 . 2  
32092 90/12/28 16 -40 19-40 69-43.0S 25 -42.5E -1 .4 -1.5 -1.5 -1.6 -1. 7 -1. 8  -1.8 -1 . 8  -1.8 -1.8 -1.8 -1 . 8  -1. 7 -1.3 -0.7 -0.3 36 
o.o 0 .1  
32093 90/12/28 18-30 21-30 69 -28 . 2S 26-15.lE -1 . 2  -1.1 -1.3 -1.6 -1. 7 -1.8 -1. 7 -1.8 -1.8 -1 . 8  -1.8 -1 . 8  -1.6 -1. 4  - 0 . 7  0 . 1  46 
1 . 2  1.2 1 . 2  1.3 1 . 3  
32094 90/12/28 21-05 00-05 69-11 .5S 26 -49 .3E -1.5 -1 . 4  -1 .5  -1.6 -1 .8  -1. 8  -1.9 -1.9 -1 . 8  -1.8 -1.8 -1.6 -1.0 -0.4 0 . 1  0.5 28 
32095 90/12/29 04-00 07-00 68 -33 . 4S 28- 32.4E -1. 7 -1. 7 -1. 7 -1.8 -1.8 -1 . 8  -1.8 - - - - - - - - - - - - -
32096 90/12/29 09-50 12-50 67-46, 4S 30-51.9E -1.3 -1.6 -1.5 - 2 . 0  -1 . 8  -1. 9  -1.9 -1.9 -1.9 -1.8  -1 .5 - 0 . 5  -0 .1 0 .1  0 . 5  0 .5  
0 .6  0 . 6  
STATION POSITION TEHPERATURE("C) S.L. 
DATE TIHE DEPTH(H) 
UT LT LAT. LONG. 0 10 20 30 50 75 100 125 150 200 250 300 350 400 450 500 (H) 
600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 
32097 90/12/29 12-30 15-30 67 -37.0S 31- 49.5E -1.4 -1.5 -1. 7 -1.8 -1.9 -2.0 -2.0 -2. 0  -2.0 -1.9 -1.6 -1.2 -0.7 - -0.2 -0.1 
o.o 0.1 0.1 0.1 0.1 o.o o.o 0.0 o.o o.o -0.1 
32098 90/12/29 15-00 18-00 67-35.6S 32-34.2E -1.8 -1.8 -1.8 -1.8 -1.9 -1.9 -1.9 -1.9 -1.9 -1.9 -1. 7 -1. 2 -0 . 7  -0.2 o.o 0.1 253 - - - - - - - - - - - - -
32099 90/12/29 15-45 18-45 67-30.8S 32-44.5E -1.5 -1.6 -1. 7 -1.8 -1.8 -1.9 -1.9 -1.9 -1.9 -1.8 -1. 7 -1.3 - 0.8 -0.6 -0.3 o.o 210 
. Q.2 0.2 o.o 
32100 90/12/29 19-35 22-35 67-10.lS 33-55.3E -1.6 -1.6 -1. 7 -1. 7 -1.8 -1.8 -1.8 -1.8 -1.8 -1.4 -0.9 -0.2 0.2 0.2 0.3 0. 4 
0.8 0.8 0.7 
32101 90/12/29 21-05 00-05 67-00.0S 34-32.8E -1.6 -1. 7 -1. 7 -1.8 -1.8 -1. 7 - 1.5 -0.7 0.4 1.2 1.3 1.3 1.3 1. 2 1. 2 1.2 108 
1.1 1.1 1.0 
32102 90/12/30 06-00 09-00 67-34.3S 38-01 . 8E -1.5 -1.5 -1.6 -1.6 -1. 7 -1. 7 -1.7 -1.5 - - - - - - - - 111 - - - - - - - - - - - - -
32103 91/01/03 08-00 11-00 68-53.4S 38 -48.6E - 0.8 -1.1  -1.8 -1.8 -1.8 - 1. 7 - 1. 7 - - - - - - - - - 10 - - - - - - - - - - - - -
32104 91/01/07 07-00 10-00 69-00.3S 39-37.lE -1.4 -1. 7 -1. 7 -1. 7 -1. 7 -1.6 -1.5 -1.5 -1.4 - - - - - - - 187 
32105 91/02/14 08-55 11-55 68-28. 5S 38 -21. 8E -1.8 -1.8 -1.8 -1.8 -1.8 -1. 7 -1.8 -1.8 -1 .8 -1.8 -1.8 -1. 7 -1.6 - - - - - - - - - - - - -
32106 91/02/14 14-10 17-10 68 -27.4S 38 -21. 2E -1.8 -1. 7 -1.5 -1.5 -1.6 -1.1 -1.1 -1.1 -1.1 -1.1 - 1 . 1  -0.8 - - - - - - -
32107 91/02/18 12-20 15-20 68 -25.4S 38-20.0E -1.8 -1.6 -1. 7 -1. 7 -1.6 -1.6 -1.6 -1.6 
32108 91/02/18 14-50 17-50 68-25.2S 38 -19.4E -1.8 -1. 7 -1.8 -1.8 -1. 7 -1.5 -1. 7 -1.8 
- - - - - - - - -
32109 91/02/18 15-05 18-05 68-25 . ZS 38-19.4E -1.8 -1. 7 -1. 7 -1. 7 -1. 7 -1.4 -1. 7 -1.8 -1.8 -1. 7 -1. 7 -1. 7 -1.6 -1.6 -1.5 - - - - - - - - - - - - -
32110 91/02/20 11-10 14-10 68-24.0S 38-17.4E -1.8 -1. 7 -1.8 -1.8 -1 . 8  -1. 7 -1.5 -1. 7 -1.8 -1. 7 -1.6 -1. 7 -1.7 -1.5 -0.7 0.3 421 - - - - - - - - - - - - -
32111 91/02/23 11·00 14-00 68-22.lS 38-17 .5E -1.9 -1.8 -1 .8 -1.8 -1.8 -1.6 -1. 7 -1. 7 - - - - - - - - -
32112 91/02/23 11-20 14-20 68-22.0S 38-17.5E -1.9 -1. 7 -1. 7 -1. 7 -1. 7 -1.5 -1.6 -1. 7 -1. 7 
STATION POSITION TEMPERATURE ("C) S.L. 
DATE TIME DEPTH(M) 
UT LT LAT. LONG. 0 10 20 30 50 75 100 125 150 200 250 300 350 400 450 500 (H) 
600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 
32113 91/02/23 15-00 18-00 68-19.5S 38-18.7E -1.9 -1. 7 -1. 7 -1. 7 -1. 7 -1. 7 -1.6 -1. 7 -1. 7 -1. 7 -1. 7 -1. 7 -1.6 -0.9 0.1 - 373 - - - - - - - - - - - -
32114 91/02/23 15-45 18-45 68-16.3S 38-21.8E -1.9 -1. 7 -1.8 -1.8 -1.8 -1. 7 -1. 7 -1. 7 -1. 7 -
32115 91/02/23 16-50 19-50 68 -11.lS 38-17.0E -1.8 -1.8 -1.9 -1.8 -1.8 -1. 7 -1.8 -1. 7 -1.8 -1. 7 -1. 7 -1. 7 -1.5 
- - - - - - - - - - - -
32116 91/02/23 18-20 21-20 68-03.lS 38-08.4E -1.8 -1. 7 -1. 7 -1.8 -1.8 -1.6 -1. 7 -1. 7 -1. 7 -1. 7 -1. 7 -1. 7 -1. 4  o.o 1.2 1.2 345 - - - - - - - - - - · - - -
32117 91/02/23 19-30 22-30 67-54.7S 37-56.7E -1.8 -1.8 -1.8 -1. 7 -1.5 -1.3 -1.5 -1.2 -1.9 -1.9 -1.9 -1. 7 -1.1 0 .3  0 .8  o_.9 
32118 91/02/23 19-50 22-50 67-52.2S 37·50.3E -1. 7 -1.6 -1.6 -1. 7 -1. 7 -1.5 -1. 7 -1.8 -1.8 -1.8 -1.8 -1. 7 -1. 2 0.7 0.5 1. 2 306 
- - - - - - - - - - - - -
32119 91/02/24 05-00 08-00 68-03.lS 31-50.5E - 1 . 2  - 1 . 1  -1.1 -1.0 -1.0 -1.2 -1.4 -1.8 -1.8 -1.8 -1.6 -1.1 -0.5 o.o 0.2 0.3 
0.4 0.3 0.2 
32120 91/02/24 10-30 13-30 68 -28.2$ 28-16.8E -1.0 -1.0 -1.0 - 1.1 -0.8 -1.4 -1.9 -1.9 -1.9 -1.8 -1.8 -1. 7 - 1 . 2  -0.7 o.o o.o 35 
0.2 0.3 0.3 � 
32121 91/02/24 14-00 17-00 68·43.4S 26-00.0E -0.8 -0.7 -0.8 -0.8 -1.3 -1.9 -1.9 -1.9 -1.9 -1.9 -1.9 -1.8 -1.6 -1.0 -0.6 0.1 47 
0.3 0.4 0.4 
32122 91/02/24 19-00 22-00 69-37.5S 23-53.8E -1. 8 -1. 7 -1.4 -1. 2 -0.9 -1.1 -1. 7 -1.8 -1.8 -1.8 -1.8 -1.6 -1.6 -1.2 -0 .3 0.3 
0.7 
32123 91/02/24 20-15 23-15 69-45.lS 23·58.4E -1.8 -1.6 -1.6 -1.6 -1 . 6  -1.6 -1.6 -1.6 -1.6 -1.6 -1.6 -1.4 -1.5 -1. 2 -0.4 o.o 
- - - - - - - - - - - - -
32124 91/02/25 05-00 08-00 70-04.6S 23-49.2E -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1 .8 -1.8 -1. 7 -1. 7 -1.6 -1.3 -1.0 352 
- 0.2 0.1 o.o 0.2 0.2 0.2 0.2 0.2 0.2 
32125 91/02/25 09-00 12-00 70-07.8S 24-02.0E -1.8 -1.8 -1.8 -1.8 -1. 7 -1. 7 -1. 7 -1. 7 -1. 7 -1.8 -1.8 -1. 7 -1.6 -1.5 -1.1 -0. 4  - - - - - - - - - - - - -
32126 91/03/03 06-00 09-00 69-52.5S 24-16.lE -1.8 -1.4 -1.4 -1.4 -1.5 -1. 7 -1. 7 -1. 7 -1. 7 -1. 7 -1. 7 -1.3 -0.5 0.1 0.4 0.3 63 
0.9 0.8 1.0 0.9 0.9 0.9 0.9 
32127 91/03/03 10-00 13-00 69·22.4S 26-31.8E -1.4 -1.3 -1.3 -1.3 -1.1 -1.5 -1. 7 -1. 7 -1. 7 -1.6 -1. 2 -0.4 -0.3 o.o o.o 0.1 63 - - - - - - - - - - - - -
32128 91/03/03 15-00 18-00 68-44.5S 29-25.4E -1.0 -0.8 -0.9 -0.9 -0.9 - 1.0 -1.8 -1.8 -1.8 -1.8 -1.8 -1. 2 -0.6 -0.1 0.1 0.4 89 
0.5 0.6 0.5 
STATION POSITION TEHPERATURE("C) S.L. 
DATE TIME DEPTH(H) 
UT LT LAT. LONG. 0 10 20 30 50 75 100 125 150 200 250 300 350 400 450 500 (H) 
600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 
32129 91/03/03 21-00 00-00 68 -0l.8S 32 -44 . 2E -1.0 -0.9 · 1.0 -1.0 -0.9 1.6 -1. 7 -1.8 -1.8 · 1.5 · 1 . 1  - 0 . 1  0.1 0.2 0.1 0.1 58 - - - - - - - - - - - - -
32130 91/03/04 03-00 06-00 67·16.7S 36-07.7E -0.4 -0.2 -0.3 -0.3 -0 .3  ·0.4 - 1. 7 · 1.1 -0.5 0 . 5  0.7 0.8 1. 2 1.4 1.4 1.2 75 
1.2 1.1 1.0 
32131 91/03/04 09-00 12-00 66 -38.0S 38-55.4E 0.4 0 . 3  0.3 0.3 0.2 -1.7 -1.6 0.6 1.3 1.5 1.5 1.5 1.4 1.4 1.3 1.3 53 - - - - - - - - - - - - -
32132 91/03/04 11-00 14-00 66 -25.ZS 39·50.5E 0 .4  0 .4 0.3 0.3 0 . 3  -0.5 1.0 1.2 1.4 1 . 4  1.5 1.5 1.4 1.4 1.4 1.3 62 
1.2 1.2 1 .0  0.9 0.8 0.7 
32133 91/03/04 13-00 16-00 66-13 . 0S 40-41 .0E 0.0 o.o o.o o.o 0.0 -0.4 - 1 . 8  -1.6 -0.9 0.5 1.1 1.4 1.4 1.4 1.2 t.3 75 
1 . 3  1.2 1.1 1 . 0  0.9 0.8 
32134 91/03/04 15·00 18-00 66- 00.4S 41-31.9E 0.8 0.7 0.6 0.6 0.5 -1 .4 -0.1 1.1 1.3 1.4 1.5 1.5 1.5 1 .5  1.5 1.5 57 
1.4 1.2 1.2 1 . 1  1.0 
32135 91/03/04 16-55 19-55 65·48.9S 42·19.9E 0.8 0.7 0.5 0.4 0.3 0.2 -0.5 -0.5 0.2 1.3 1.3 1.3 1.3 1.3 1.0 0.9 79 
0.9 0.8 0.7 0.7 0.6 0.5 
32136 91/03/04 18-55 21-55 65-36.4S 43-10.7E 0 . 4  0 .4  0.3 0.2 0.2 ·1.5 - 1.0 -0.1 0.2 1.1 1.1 1.1 1 . 1  1.1 1.1 1.1 56 
1.0 0.9 0.7 0.7 0.7 0 . 6  CJ1 
32137 91/03/04 21-00 00-00 65-23.5S 44-06.8E 0.4 0.3 0.3 0.2 0.2 ·1 .2 o.o 0.6 1.1 1.4 1.4 1.3 1.3 1.3 1.3 1.2 57 
- - - - - - - - - - - - -
32138 91/03/05 00-00 03-00 65-10.6S 44-55.6E 0.4 0 .4  0.3 0.3 0.2 · 1.6 - 1.3 -1.0 -0.4 0.7 0.8 0.9 0.9 0 .8  0.8 0.9 56 
0.8 0.7 0.6 0.5 0.4 0.4 
32139 91/03/05 00-55 03-55 64-59.4S 45·40.8E 0.4 0.6 0.5 0.4 0.4 · 1.5 - 0.9 -0.2 0.1 0.6 0.6 0.7 1.0 1.0 1.0 0.9 63 
0 . 9  0 . 8  0.7 0.6 0.6 0.5 
32140 91/03/05 03-00 06-00 64-47.ZS 46·28.2E 0.5 0.6 0.6 0.5 0.5 · 1.1 -1.5 ·1.6 -1.4 - 0.2 0.1 0 . 2  0.6 0.6 0.5 0.8 64 
0.6 0.6 0.6 0.5 0.5 0.4 
32141 91/03/05 03 -55 06-55 64-42.3S 46-46 .9E 0.5 0.5 0.4 0.4 0.4 · 1.6 -1.2 - 0.5 0.2 0.9 1.1 1.1 1.1 1.1 1.3 1.2 61 
1.2 1.1 1.0 0.9 0.7 0.7 0.5 o.s 0.4 
32142 91/03/05 06-15 09-15 64-28.0S 47-58.2E 0 .5  0.6 0.6 0.6 0.5 -1.5 -1.4 - 1.2 ·0.2 o.o 0.7 0.7 0.9 1.0 1.1 1.1 65 
1.1 0.9 0.8 
32143 91/03/05 07-30 10-30 64-19.8S 48-39.lE 0.7 1.0 0.9 0.9 0.3 -1. 2 -1.0 -0.2 0.4 0.4 1 .4  1.4 1.3 1 .2  1.2 1.0 67 
1.2 1.0 0.7 
32144 91/03/05 09-00 12-00 64-10.lS 49-27.2E 1.5 1.3 1.3 1.3 1.0 -1.2 0.3 1.2 1.4 1.5 1.5 1.5 1.5 1.6 1.5 1.6 38 
STATION POSITION W!PERATURE (°C) S.L. 
DATE TIME DEPTH(K) 
UT LT LAT. LONG. 0 10 20 30 50 75 100 125 150 200 250 300 350 400 450 500 (K) 
600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 
32145 91/03/05 13·00 16·00 63-44.lS 51-39.9E 1.3 1.1 1.1 1.1 1.0 -0.4 -0.6 1.0 1.4 1.5 1. 7 1. 7 1. 7 1. 7 1. 7 1. 7 74 
1.6 1.5 1.5 
32146 91/03/05 15-00 18-00 63-31.4S 52-36.0E 1.2 1.1 1 . 1  1.1 1.1 -0.3 0.9 1.4 1.5 1.6 1. 7 1. 7 1. 7 1.7 1.6 1.6 67 
1.5 1.5 1.4 
32147 91/03/05 17-05 20-05 63-18.0S 53-48.7E 1.5 1.4 1.4 1.5 1.4 -1.0 -1.3 0.3 1.2 1.6 1.6 1. 7 1. 7 1.8 1. 7 1. 7 59 - - - - - - - - - - - - -
32148 91/03/05 19-05 22-05 63-04.9S 54-49.2E 1.4 1.2 1.2 1. 2 1.1 0.2 -1.5 0.2 1.4 1.6 1. 7 . 1. 7 1. 7 1. 7 1.8 1.8 68 - - - - - - - - - - - - -
32149 91/03/05 20-00 00-00 62-58.6S 55-16.8E 1.4 1.0 1.0 1.0 1.0 -1.3 -0.1 1.2 1.6 1. 7 1.7 1.8 1.8 1.8 1.8 1-.7 50 - - - - - - - - - - - - -
32150 91/03/06 02-00 06-00 62-20.8S 58-20.9E 0.9 0.8 0.8 0.8 0.8 -1.3 -0.6 1.1 1.5 1. 7 1.8 1.8 1.8 1.8 1.8 1.8 67 
1. 7 1.6 1.5 
32151 91/03/06 08-00 12-00 61-59.9S 61-12.6E 1.3 1.1 1.0 1.0 1.0 -1.4 -0.1 1.1 1.5 1.7 1.9 1.9 1.9 2.0 2.0 2.0 
- - - - - - - - - - - - -




I 32153 91/03/06 19-00 00-00 61-59.5S 67-10. lE 1.4 1.3 1.3 1.3 1.3 0.2 -1.1 -0.5 0.4 1.6 1.8 1.9 2.0 2.0 2.0 - 72 
- - - - - - - - - - - - -
32154 91/03/07 01-00 06-00 62-02.0S 70-20.0E 1.1 0.9 0.9 0.9 0.8 -1.6 -0.9 o.o -0.3 1.1 2.0 1.4 - - - - 49 - - - - - - - - - - - - -
32155 91/03/07 07-00 12-00 61-57.3S 73-20.2E 1.0 0.9 0.9 1.0 1.0 1.0 0.7 1.8 1.8 2.0 2.1 2.1 2.1 2.0 2.0 2.0 73 
1.9 1.8 1.8 
32156 91/03/07 13-00 18-00 61-59.2S 76-31.7E 0.6 0.4 0.5 0.5 0.6 0.7 0.3 1.3 1.8 2.0 2.1 2.2 2.2 2.2 2.2 2.1 78 
2.1 2.1 2.0 1.9 
32157 91/03/07 19-00 00-00 62-00.2S 79-36.8E 1.5 1.2 1. 2 1. 2 1.2 0.5 -0.1 0.6 1.4 1. 7 1. 7 1.8 1.8 1.8 1.8 1.9 69 - - - - - - - - - - - - -
32158 91/03/08 01-00 06-00 62-00.0S 82-46.5E 1.1 1.0 1.0 1.0 1.0 -1.1 0.2 1.5 1. 7 1.8 1.9 2.0 2.0 2.0 2.0 2.0 56 
- - - - - - - - - - - - -
32159 91/03/08 07-00 12-00 61-59.3S 85-53.lE 1.6 1.5 1.5 1.5 o.o -0.9 -0.7 -0.3 0.4 1. 2 1.0 1.2 1.2 1.1 1.1 1.3 39 
- - - - - - - - - - -
32160 91/03/08 13-00 18-00 61-58.0S 88-57.7E 1.9 1.9 1.9 1.8 1. 7 -0.5 -0.5 o.o 0.2 0.7 1.1 1.3 1.3 1.4 1.4 1.3 55 
1.3 1.2 1.1 
STATION POSITION TEMPERATURE("C) S.L. 
DATE TIME DEPTH(H) 
UT LT LAT. LONG. 0 10 20 30 50 75 100 125 150 200 250 300 350 400 450 500 (H) 
600 700 800 900 1000 llOO 1200 1300 1400 1500 1600 1700 1800 
32161 91/03/08 18-00 00-00 61-59.lS 91-27. 2E 1.9 1.8 1.8 1.8 1.8 0.2 -0.3 -0.3 0.2 0.8 1.0 1.2 1.3 1.3 1.3 1.3 65 - - - - - - - - - - - - -
32162 91/03/09 00-00 06-00 61-59.4S 94-28.6E 1.5 1.4 1.4 1.4 1.5 0.5 -0.8 -0.6 -0.1 0.7 0.9 1.1 1. 2 1. 2 1.2 1. 2 54 - - - - - - - - - - - - -
32163 91/03/09 06-00 12-00 62-00.lS 97-26.0E 1.6 1.5 1.5 1.5 1.5 -0.4 -0.2 0.7 0.9 1.0 1.3 1.4 1.5 1.5 1.7 1.9 54 - - - - - - - - - - - - -
32164 91/03/09 12-00 18-00 62-00.0S 100-24.3E 1. 7 1. 7 1.7 1. 7 1.3 -0.4 0.4 0.9 1.3 1.6 1.6 1.7 1. 7 1.7 1.7 1.6 45 - - - - - - - - - - - - -
32165 91/03/09 18-00 00-00 61-59.SS 102-55.9E 1.5 1.3 1.3 1.3 0.9 -0.8 0.1 1.0 1.3 1.3 1.3 1.5 1.3 1.4 1.5 1-.5 43 - - - - - - - - - - - - -
32166 91/03/09 23-00 06-00 61-59.lS 106-04.3E 2.1 2.1 2.0 2.0 0.9 -0.9 -0.4 0.2 1.2 1.3 1.5 1.5 1.6 1.6 1.6 1.6 43 
1.5 1.5 1.5 
32167 91/03/10 05-00 12-00 61-59.7S 109-09.8E 1.9 1.6 1.7 1.6 0.0 -0.7 0.0 Q.8 1.3 1.5 1.5 1.7 1.8 1.8 1.8 1.9 37 - - - - - - - - - - - - -
32168 91/03/10 06-30 13-30 62-00.0S 110-00.0E 1.6 1.8 1. 7 1.6 0.6 -0.7 -0.1 0.3 0.7 1.1 1.1 1.2 1.3 1.4 1.4 1.4 45 
t'v 1.4 1.2 1.2 1.1 1.1 1.0 0.9 0.8 0.8 0.7 0.6 0.6 0.5 
32169 91/03/10 11-00 18-00 61-59.ZS 112-17.4E 2.2 2.1 2.0 1.9 1.8 -1.1 -1.1 -0.5 0.3 1.2 1.4 1.5 1.5 1.6 1.6 1. 7 57 
1.6 1.6 1.6 
32170 91/03/10 16-00 00-00 62-00.35 114-58.6E 2.7 2.3 2.3 2.3 2.3 -0.6 -1.0 0.2 1.4 1. 7 1.7 1.9 2.0 2.0 2 . 0  2.0 55 
- - - - - - - - - - - - -
32171 91/03/10 22-00 06-00 61-59.0S 118-15.8E 2.5 2.5 2.4 2.3 2.2 -0.4 -0.9 -0.8 0 .8  1.5 1. 7 1.8 1.9 1.9 1.9 1.9 
1.9 1.8 1 . 8  
32172 91/03/11 04-40 12-40 62-00.6S 121-30.3E 2.5 2.1 2.1 2.1 2.0 -1. 2 -1.0 0.3 1.4 1. 7 1.8 1.8 1.9 1.9 1.9 1.9 47 
- - - - - - - - - - - - -
32173 91/03/11 10-00 18-00 62-00.0S 124-01.9E 2.2 2.1 2.0 2 . 0  1.9 -1.3 -1.0 0.6 1.3 1. 7 1.8 1.8 1. 7 1. 7 1. 7 1. 7 
1. 7 1. 7 1.6 1.5 
32174 91/03/11 15-00 00-00 62-00.3S 126-28.lE 2.5 2.2 2.2 2.2 2.2 - 1 . 1 -1.4 -0.2 0.7 1.7 1.8 1.8 1 .8  1.8 1.8 1.8 61 - - - - - - - - - - - - -
32175 91/03/11 21-00 06-00 61-59.35 129-18.lE 2.3 2.3 2.2 2.1 2.1 -1.3 -1.4 -1.1 0.7 1.6 1.9 1.9 2.0 2.0 2.0 2.0 59 
2.0 2.0 1 .9  1. 9 
32176 91/03/12 03-00 12-00 62-00.SS 132-08.5E 3.1 2.9 2.9 2.9 2.9 1.2 -0.3 -0.4 0 .8  1.9 2.0 2.1 2.1 2.1 2.0 2.0 68 
STATION POSITION TEMPERATURE ["C) S.L. 
DATE TIME DEPTH (H) 
UT LT LAT. LONG. 0 10 20 30 50 75 100 125 150 200 250 300 350 400 450 500 (H) 
600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 
32177 91/03/12 09-00 18-00 61-59.7S 135-03.lE 2.4 2.2 2.0 2.0 2.0 -0.6 -1. 2 -0.3 0.7 1. 7 1.9 1.9 1.9 1.9 1.9 1.9 75 
2.0 1.9 1.9 1.8 
32178 91/03/12 15-00 00-00 62-00.0S 137-54.0E 2.1 2.0 2.0 2.0 1.8 -1.0 -0.5 1.3 1.8 1.9 1.9 2.0 2.1 2.1 2 .2  2 .4  - - - - - - - - - - - - -
32179 91/03/12 21-00 06-00 62-0l.2S 140-48.6E 1. 7 1.6 1.5 1.5 1.4 -0.9 -0.9 0.6 0 .9  1.8 1.9 1.9 1.9 1.9 1.9 1.9 
. 2.0 1.9 1.9 1.8 
32180 91/03/13 02-00 12-00 62-00.5S 143-45.9E 2.5 1.9 1.9 1.9 1.9 -0.7 -0.8 0.6 1.4 1. 7 1.9 1.9 1.9 2.0 1.9 1.9 52 
- - - - - - - - - - - - -
32181 91/03/13 08-00 18-00 61-59.7S 146-45.4E 2.3 2.1 2.0 2.0 1.9 -0.6 -1.0 -0.8 0.2 1. 7 1.8 1.9 1.9 2.0 2.0 r.9 62 
2.0 2.0 2.0 2.0 
32182 91/03/13 14-00 00-00 61-59.6S 149-00.8E 1.5 1.3 1.2 1.2 1.1 -1.0 0.5 1.4 1 . 4  1.6 1.6 1.7 1.7 1.6 1.6 1.6 54 
1.6 1.6 1.5 1.4 
32183 91/03/13 16-30 02-30 61-57.0S 150-00.0E 1.4 1.2 1.2 1. 2 1.0 -1.0 0.1 1.2 1. 7 1.8 1.8 1.8 1.8 1.8 1.8 1.8 49 
1.8 1.8 1. 7 1.6 1.5 
32184 91/03/13 21-00 07-00 61-04.0S 149-58.0E 1.9 1 .9 1.9 1.8 1.8 -0.7 -0.3 0.9 1.8 1.9 2.0 2.0 2.0 2.0 2.0 2.0 
Nl 1.9 1.9 1.9 1.8 1. 7 1.7 1.6 1.5 1 .4  1.3 1.3 1.2 1.1 00 
I 
32185 91/03/14 02-00 12-00 60-10 . lS 150-02.8E 1.9 1.6 1.5 1.5 1.5 -1.0 0.4 1.3 1.6 1. 7 1.8 1. 7 1.6 1.8 1.9 1.9 
2.1 1.9 2.1 
32186 91/03/14 08-00 18-00 59-11.4S 149-55.5E 1. 7 1.5 1.4 1.4 1.4 -0.9 -0.4 1.1 1.5 1.6 1. 7 1.8 2.0 2.1 2.1 2.1 
2.1 2.1 2.0 1.9 1.8 
32187 91/03/14 14-00 00-00 58-ll.8S 149-58.0E 2 . 6  2.2 2.2 2.2 2.2 1.8 -0.4 1.2 1.7 1.9 1.9 1.9 2.2 2.2 2.2 2.2 
2.2 2.3 2.2 1.9 1.8 1.7 1.5 1.5 1.5 1 .5  1.5 
32188 91/03/14 21-00 07-00 56-53.ZS 150-00.5E 4 . 1  4.0 3.9 3.9 3.9 3.9 3.6 1.5 0.9 0.9 1.5 1. 7 2.3 2.0 1.9 2.1 
2.2 2.2 2.2 2.1 2.1 2.0 2.0 1.9 1.9 1.7 
32189 91/03/15 02-00 12-00 56-19.ZS 150-14.5E 4.5 4 . 4  4.3 4.3 4.3 4.3 3.3 2.5 1.2 1.3 1.9 2.2 2.2 2 .4  2.4 2.3 91 
2.3 2.2 2.3 2.3 2.2 2.1 2.1 2.0 2.0 
32190 91/03/15 08-00 18-00 55-33.8S 150-10.0E 6.1 5.8 5.8 5.8 5.8 5.8 3.1 2.2 2.0 1.9 3.1 2 . 4  2.1 2.2 2.2 2.2 82 
2.4 2.3 2.3 2.3 2.2 2.2 2.1 2.0 2.0 1.9 1.8 1. 7 1.6 
32191 91/03/15 14-00 00-00 55-0l.2S 149-59.6E 6.3 6.2 6.1 6.1 6.1 6.0 6.0 5.7 5.7 4.7 4.4 4.7 4.5 3 .7  4.3 3.9 106 
3.5 3.1 3.0 3.0 2. 7 2.7 2.6 2.6 2.4 2 .4  2.4 2.3 2.2 
32192 91/03/15 21-00 07-00 53-23.lS 150-00.4E 7.2 7.0 6.9 6.9 6.9 6.9 7.6 7.6 6.9 6.5 6.4 5.3 4.3 4.6 4.9 4.4 86 
4.0 3.4 3.5 3.1 3.1 2.8 2.7 2.6 
STATION POSITION TEHPERATURE("C) S . L .  
DATE TIHE DEPTH(H) 
UT LT LAT. LONG. 0 10 20 30 50 75 100 125 150 200 250 300 350 400 450 500 (H) 
600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 
32193 91/03/16 02-15 12-15 52-24 . 9S 150-02.9E 7 . 5  7 . 4  7 .3  7 .2  7.2 7 .0  6 . 6  5 . 9  5 . 5  5 . 6  5 . 0  4.0 4 . 8  4.4 3 . 9  4.1 60 
3 .8  3 . 6  3 . 3  2 . 8  2.7 2 . 7  2 . 6  2 . 6  2.5 2 . 5  2 . 5  2.4 2 . 4  
32194 91/03/16 08-00 18-00 51-28 .6S 150-00.4E 8 .4 8 .5  8 .4 8 .3 8 .3  8 . 3  8 .4  8 . 5 8 . 6  8 .7  8.4 8.1 7 .7 7 .3  7.0 6 . 7  239 
6 . 4  5 . 3  4 . 8  3 . 9  3 . 7  3 . 4  3 . 1  3 . 0  2 . 7  2 . 7  
32195 91/03/16 14-00 00-00 50-22.6S 149-45. 0E 9 . 7  9.7 9 . 6  9 . 6  9 . 6  9 .6  9 . 7  9 . 7  9 . 7  9.2 8.8 9 . 0  9 . 0  8.9 8 .7  8.6 165 
8 . 0  7 . 3  6 .8  6 .1  5 .3  4 .4  4 .0  3 .5 3 . 3  3 . 0  2 .9  2 . 7  2 . 6  
32196 91/03/16 20-45 06-45 48-52.3S 149-52. 0E 8 . 9  8 . 8  8.8 8.7 8 . 7  8 . 6  8.7 8 .8  8 .3 8 .3 8 .2 7 . 7  7 . 3  7.1 6.9 6 . 6  115 
6 .3  5 . 9  5 . 3  4 . 6  4 . 3  4 . 0  3.7 3 . 6  3 . 4  3 . 1  3 .0 
32197 91/03/17 12-00 22-00 46-13 . 7S 150-00. 0E 11 . 5  11 . 7 11 . 7 11 .  7 11 . 0  10 .7 11 .  l 11 . 1  10 . 7  10 . 3  9 . 7  9 . 4  9 . 2  9 . 1  8 . 9  8'.6 
8 . 0  7 . 5  6.4 5.7 5.0 4 . 4 3 . 8  3 . 6  3 . 5  3 . 3  2 . 9  2 . 8  2.8 
32198 91/03/17 21-00 07-00 44-06. ZS 150-12 .5E 19 .5 19 . 7  19.6 19 .5  18 . 5  16 . 5  16 . 1  15. 5  14 .8  13 .8 12. 9  12 . 1  11 . 0  10 . 1  9 . 7  9 . 5  42 
8 . 6  7 . 9  7 .3 6 . 5  5 . 8  5 . 0  4 . 0  4 . 1  3 .8  3 .6  3 .4  
32199 91/03/18 10-00 20-00 41-52. 3S 150-35 .8E 18. 5  18 . 2  18. 2  17 .4  17 .2  16.8 15 .5  15. 5  15 . 3  15 . 1  14. 7 14. 2  13 .8  13 .1 12 . 5  11. 8  24 
10.8  10 . 7  10 .3 10. 5  9 . 1  10. 3  10. 2  7 . 7  6 . 9  10. 7  
32200 91/03/18 14-00 00-00 40 ·54.7S 150·49. 7E 20 .8 20 .9 20 .7  20. 6  20 . 1  18 .1  16 .8 15. 8  14 . 9  13 . 6  12.9 11 . 9  11 .2 10 .5 9 . 9  9 . 3  
[',j 8.4 7 .6  6 .8  6 . 0  5 .4  4 .9  4 . 5  4 . 1  3 .8  3 .5  3 .3  3 .1  2 .8  � 
32201 91/03/19 02-00 12-00 38-02 .8S 151-24 . 2E 23.3 23 . 0  22.9 22. 5  21 . 0  20. 2  19. 4  18 . 5  18. 0  16 . 9  14 . 9  13 . 7  12. 9  12.0 11. 0  10. 3  
9 . 1  8 . 3  7 . 3  













3 2 C T D - 1  ( S t .  1 )  
1 9 9 o.  1 2 .  5 1 1 : l O ( U T) 
L A T. 3 9 - 4 7 S  
L N G . 1 1 0 - 0 0 E  
P R E S S  T E M P . P S A L . 
( d b )  ("C) 
0 .  0 1 1 .  9 8 
1 0 .  4 1 1 .  7 4 
2 0 .  2 1 1 .  6 4 -
3 0. 3 1 1 . 6 2 
5 o. 3 1 1 . 5 0 -
7 5 .  2 1 0 .  8 4 
1 0 o. 3 1 0 .  9 6 -
1 2 5 .  5 1 0 .  9 3 -
1 5 1 . 1 1 0 .  8 0 -
2 0 0. 5 1 0 .  4 1 3 4 . 8 6 1  
2 5 0 .  8 1 0 .  1 3 3 4 . 8 1 9  
3 0 0 .  5 1 0 .  0 1 3 4 . 7 8 8  
3 5 0 .  2 9 .  8 4 3 4 . 7 5 6  
4 0 0 .  2 9 .  8 3 3 4 .  7 6 7 
4 5 0 .  9 9 .  7 3 3 4 . 7 4 9  
4 9 9 .  5 9 .  5 1 3 4 .  7 2 0 
5 5 0. 9 9 .  2 4 3 4 .  6 6 2 
5 9 9 .  5 8. 7 4 3 4. 6 0 5 
6 5 1 .  3 8. 3 9 3 4 . 5 5 9  
7 0 0 .  1 7 .  9 1 3 4 . 5 2 0  
7 5 1 .  2 7 .  4 1 3 4 . 4 8 4  
8 0 0 .  3 6 .  7 9 3 4 . 4 5 5  
8 5 o .  3 6 .  2 6 3 4 . 4 2 3  
8 9 9 .  2 5 .  5 8 3 4 . 3 7 7  
9 5 0 .  5 5 .  1 9 3 4 .  3 6 3 
Tcmp. ( 'C )  
I I I k-1 I 
I l  -:;?i 
I I I I I �-:E 
I I Tc�p. { � Sat I 
I I /;.:;.... 
I I v--c4- I 
I I � �1 I 
if _,'
7 
,}.: �/ t:/ I 
PSal. 
1 5  
Tab l e  3. CTD observat i on data (St. 1 -St. 3). 
3 2 C T D - 2  ( S t .  2 )  
1 9 9 0 .  1 2 .  6 1 1 : 1 0 (UT)  
L A T. 4 4 - 3 6 S  
L N G. 1 0 9 - 5 8 E  
P R E S S  T E M P . P S A L  
( d b )  ("C) 
0 .  0 1 0 .  7 3 3 4 . 5 7 7  
1 0.  1 1 0 .  7 0 3 4 . 5 8 1  
2 1 .  5 1 0 .  5 5 3 4 . 6 0 1  
� 9 . 9 1 0 .  4 9 3 4 . 5 9 0  
5 0 .  0 1 0 .  0 3 3 4 . 5 8 8  
7 5 .  9 9 .  7 6 3 4 . 6 1 5  
1 0 0 .  3 9 .  6 2 3 4 . 6 2 7  
1 2 6 .  3 9 .  4 5 3 4 . 6 3 0  
1 4  9 .  9 9 .  5 5 3 4 .  6 5 7 
2 0 1 .  5 9 .  4 4  3 7 . 6 7 3  
2 5 1 .  1 9 .  7 1 3 4 .  7 0 3 
3 0 2. 5 9 .  7 0 3 I\ .  6 5 7 
3 5 0. 8 9. 7 3 3 4 .  6 5 6 
4 0 0. 5 9 .  6 1 3 4 . 6 3 2  
4 4 9 .  8 9 .  5 2 3 4 . 5 8 9  
5 0 0 .  2 8 .  9 0 3 4 . 5 0 7  
5 i1 9 .  9 8 .  7 0 3 4 . 4 9 7  
6 0 0 .  7 8. 2 1 3 I\ .  4 8 2 
6 5 0 .  6 7 .  7 6 3 4 . 4 4 3  
7 0 o.  l 7 .  3 5 3 4 .  i1 6 9 
7 5 1 .  1 6 .  8 1 3 4 .  4 3 3 
8 0 0 .  5 6 .  1 1 3 4 .  3 9 8 
8 5 0 .  0 5 .  6 1 3 4 . 3 7 7  



















3 2 C T D - 3  ( S t .  3 )  
1 9 9 0 .  1 2 .  7 1 2 : 3 0 (UT)  
L A T. 4 9 - 3 8 S  
L N G.  1 0 9 - 5 1 E  
P R E S S  T E M P. P S A L  
( d b )  ("C) 
0 .  0 - 3 3. 9 4 0 
1 0 .  2 5 .  6 5 3 3. 9 5 5 
1 9 .  9 5 .  6 1 3 3 .  9 6 8 
3 o .  2 5. 5 8 3 3 .  9 4 9 
5 0 .  2 5 .  5 5 3 3 .  9 5 1 
7 4 .  7 5 .  0 7 3 3 .  9 5 3 
9 8 .  0 4. 6 3 3 3 .  9 7 7 
1 2 6 .  4 4 .  2 8 3 3 .  9 5 9 
1 5 1 . 5 4 .  1 4 
2 0 1 .  3 3 .  7 6 3 4 .  0 0 0 
2 5 0 .  4 3 .  8 1  
3 0 1 .  5 3 .  8 6 
3 5 1 .  4 3. 4 2 
4 0 0 .  2 - 3 4 .  1 9 l 
4 5 0. 7 3 .  0 8 3 4 .  2 2 2 
4 9 9. 8 2. 8 9 3 4. 2 6 6 
5 5 0. 7 2 .  7 6 3 4 .  2 9 4 
6 0 0. 4 2. 6 8 3 4. 3 2 7 
6 5 0. 3 2. 5 9 3 4. 3 6 2 
7 0 0 .  1 2 .  6 0 3 4 .  4 1 2 
7 5 0 .  0 2 .  5 5 3 4 .  4 3 6 
8 0 0 .  4 2 .  5 5 3 4 .  4 7 9 
Temp. ( *(: )  1 0  · -
j _) I 
1� I 





t , �  
I I 't 











3 2 C T D - 4  C S  t .  4 )  
1 9 9 o .  1 2 .  8 1 2 : 1 0 ( U T) 
L A T. 5 4 - 3 1 S  
L N G . 1 1 0 - 0 4 E 
P R E S S  T E M P. P S A L  
( d b )  ('C) 
0. 0 2 .  7 6 3 3. 8 8 7 
1 0 .  6 2. 7 5 3 3. 9 1 3 
2 0 .  5 2. 7 0 3 3. 9 0 5 
2 9 .  9 2. 6 9 3 3. 8 8 9 
4 9 .  9 2. 6 2 3 3. 9 1 5 
7 4 .  9 2 .  5 8 3 3. 9 3 2 
9 9 .  8 1 .  4 4 3 3. 9 7 4 
1 2 5 .  1 1 .  0 5 3 3. 9 8 6 
1 5 0. 0 0. 9 6 3 4 .  1 0 0 
2 0 0 .  3 - 3 4 .  1 8 8 
2 5 0. 6 2. 0 4 3 4 .  3 0 2 
3 0 0 .  3 2. 1 1  3 4 .  3 6 2 
3 5 0 .  7 2 .  2 0 3 4 . 4 2 6  
4 0 1 .  2 2. 2 8 3 4 .  4 8 6 
4 5 0 .  5 2 .  2 9 3 4 . 5 2 1  
4 9 9 .  9 2. 2 7 3 4 .  5 6 1 
5 5 0 .  1 2 .  2 6 3 4 . 5 7 7  
6 0 0 .  2 2. 2 8 3 4 .  6 1 5 
6 4 9 .  9 2. 2 7 3 4 .  6 3 9 
7 0 0 .  1 2. 2 7 3 4 .  6 6 3 
7 3 3 .  4 2. 2 5 3 4 . 6 6 9  




















3 2 C T D - 5 ( S t .  6 )  
1 9 9 1 . 3 .  1 8 0 2 : 0 0 (UT)  
L A T. 4 2 - 5 7 S 
L N G. 1 5 0 - 2 4 E 
P R E S S  T E M P. P S A L  
( d b )  ('C) 
0. 0 1 8 .  7 2 3 5 .  6 0 1 
1 8 .  3 1 8. 7 2 3 5 .  6 1 6 
2 0. 8 1 8. 6 2 3 5 .  6 0 3 
2 9 .  6 1 8 .  3 4 3 5 .  6 0 1 
5 0. 1 1 8. 0 9 3 5 .  ·5 1 2 
7 4 .  8 1 7 .  4 3 3 5 .  5 2 5 
1 0 0 .  3 1 6 .  2 0 3 5 .  4 4 2 
1 2 4 . 8 1 5 .  2 1  3 5 .  3 9 6 
1 4 9. 3 1 4 .  5 1 3 5 .  3 5 2 
2 0 0. 4 1 3. 6 7 3 5 .  2 9 2 
2 5 0. 1 1 2. 8 6 3 5 .  2 0 4 
2 9 9 .  9 1 2 .  2 4 3 5 . 1 3 4 
3 5 0 .  4 1 1 . 3 9 3 5 .  0 1 5 
3 9 9 .  9 1 0. 6 0 3 4 . 8 8 6  
4 5 0 .  2 1 0. 0 8 3 4 . 8 0 8  
4 9 9 .  9 9 .  4 9 3 4 . 7 3 8  
5 5 0 .  3 8. 9 7 3 4 .  6 7 8 
6 0 0 .  9 8. 5 2 3 4 . 6 2 9  
6 4 9 .  8 8 .  2 4 3 4 .  6 0 9 
7 0 0. 1 7. 7 8 3 4 .  5 7 6 
7 5 0 .  0 7 .  4 6 3 4 .  5 6 1  
8 0 0 .  2 7 .  0 7 3 4 .  5 2 7 
8 5 0 .  0 6. 6 5 3 4 .  5 0 7 
8 9 9 .  9 6 .  2 9 3 4 . 4 9 4 
9 5 0 .  6 6. 0 2 3 4 .  4 8 9 
Temp. (':::2 
I I Ji.:} I 
I I ;-1/I I 
I 
I/ f!Sa1. I Temp. 
/i I I I 
/. j I I 
1£ / I I I 
I I  I I 
!- " I 
[ /  I I 







Stat ion 32001 
Date 
T i me (UT) 
Lat i tude 
Long i tude 
Depth 
Depth T 
(m) ("C ) 
0 1 1 . 90 
9 1 1 . 86 
18 1 1 .  68 
26 -----
42 1 1 .  50 
63 1 1 . 1 1  
83 10. 9 1  
103 1 1 .  07 
123 10. 87 
1 65 1 0. 64 
205 1 0. 28 
246 1 0. 1 5  
338 9. 82 
410 9 .  71  
495 9. 47 
571 8. 98 
652 8. 25 
734 7. 58 
8 15  6 .  8 1  
10 18 4. 64 
12 18  3. 64 
1426 3. 08 
1 636 2. 8 1  
2058 2. 44 
2479 2. 13 
2932 1 .  69 
34 19 1 .  19 
December 05. 1990 
05 : oo 
39" 47 ' S  
1 10" 00 , E 
4653 m 
Table 5. Serial observation data. 
Meteoro l og i ca l  observat i on 
Weather t i me (UT) 
Weather 
A i r temprature (dry) 
Atmospher ic  pressure 
05 : 0o 
be 
13 .  2 °C 
10 1 9. 2 hPa 
O b s e r v e d  
s p H  D O  P04-P S i Q3-S i NOrN NQ3-N NH4-N depth 
( µ mo l  / 1 ) (m) 
35. 1 5 1  7 .  78 278 0. 77 2 0. 1 5  9. 0. 2 0 
35. 172 7. 95 279 0. 74 2 0. 33 8. 0. 2 1 0  
35. 175 7. 98 270 0. 76 2 0. 32 8. 0. 2 20 ------ ---- ---- ---- --- ---- --- --- 30 
35. 180 7. 99 279 0. 86 4 0. 15 6 .  0. 3 50 
35. 1 69 7. 98 280 0. 88 5 0. 1 9  1 0. 0. 4 75 
35. 1 44 7. 98 278 0. 89 2 0. 1 8  7. 0. 2 100 
35. 051  7. 98 272 0. 83 4 0. 60 6. 0. 6 1 25 
35. 058 7. 97 266 0. 86 2 0. 1 5  8. 0. 0 150 
35. 084 7. 98 266 0. 94 2 0. 02 1 1 . 0. 2 200 
34. 856 7. 95 258 1. 05 6 0. 1 7  13. o. 2 250 
34. 828 7. 96 266 0. 97 4 0. 02 9. 0. 0 300 
34. 762 7. 95 269 1 .  08 4 0. 00 13. 0. 1 400 
34. 757 7. 94 267 1. 1 6  4 0. 02 1 2. o. 1 500 
34. 715 7. 93 261 1 .  29 6 0. 00 13. 0. 1 6 00 
34. 637 7. 92 249 1. 28 5 0. 0 1  17. 0. 1 700 
34. 546 7. 87 240 1. 57 5 0. 00 1 8. 0. 2 800 
34. 494 7. 85 224 1. 79 12 0. 03 19. 0. 2 900 
34. 453 7. 80 213 1 .  72 16  0 .  02  25. 0. 0 1000 
34. 347 7. 76 216  2. 30 29 0. 06 25. 0. 1 1 250 
34. 387 7. 72 196 2. 55 50 0. 04 30. 1. 0 1 500 
34. 478 7. 69 180 2. 40 71 0. 06 26. 1 .  0 1750 
34. 571 7. 68 173 2. 6 1  79 0. 04 25. --- 2000 
34. 688 7. 68 1 80 2. 42 85 0. 00 31 .  0. 2 2250 
34. 737 7. 70 194 2. 3 1  88 0. 0 1  30. 0. 1 2500 
34. 742 7. 69 206 2. 37 97 0. 02 26. 0. 1 2750 
34. 720 7. 68 210 2 .  28 1 1 1  0. 0 1  30. 0. 1 3000 
W i nd d i rect ion 
ve l oc i ty 
Hum id i ty 
Wave 
Swe l l . ·  
V i s i b i l i ty 
I n t e r p o I a t e d 
T s Cl t 
("C ) 
1 1 . 90 35. 15 1  26. 726 
1 1 . 84 35. 173 26. 755 
1 1 . 66 35. 176 26. 791 
1 1 . 58 35. 179 26. 808 
1 1 .  35 35. 178 26. 850 
1 0. 96 35. 159 26. 907 
1 1. 05 35. 064 26. 817 
10. 86 35. 062 26. 850 
1 0. 72 35. 089 26. 896 
10. 32 34. 886 26. 808 
1 0. 1 3  34. 824 26. 793 
9. 95 34. 785 26. 793 
9. 72 34. 757 26. 810 
9. 44 34. 71 1 26. 821 
8. 73 34. 603 26. 850 
7. 86 34. 512 26. 912 
6. 96 34. 460 26. 999 
5. 85 34. 400 27. 098 
4. 82 34. 354 27. 1 84 
3. 53 34. 399 27. 355 
2. 97 34. 512 27. 498 
2. 69 34. 6 1 1  27. 602 
2. 46 34. 677 27. 675 
2. 28 34. 717 27. 722 
2. 1 1  34. 738 27. 753 
1. 88 34. 744 27. 776 
1. 62 34. 741 27. 793 
SW 
5m/s 
8 1  % 
SW / 4 
SW / 3 
30 

















1. 015 1  





1 .  9315 
2. 0559 
2. 1720 




Stat ion 32002 
Date 
T i me (UT) 
Lat i tude 
Long i tude 
Depth 
Depth T 
(m) (°C ) 
0 10. 90 
9 10. 55 
18 10. 44 
27 10. 41  
46 10. 27 
62 9. 89 
81 9. 67 
103 9. 52 
124 9. 48 
158 9. 6 1  
195 9. 69 
235 9. 67 
312 9. 46 
388 9. 10 
464 8. 80 
542 8. 1 1  
641 7. 55 
694 7. 03 
770 6. 25 
962 4. 42 
1 155 3. 50 
1346 2. 98 
1538 2. 73 
1938 2. 43 
2360 2. 1 8  
2806 1. 74 
3275 1. 26 
December 06 . 1990 
05 : oo 
44· 37 - S 
1 09" 58 - E 
4200 m 
0 b s e r v e d 
s p H  D O  P04-P 
34. 597 8. 01 288 0. 86 
34. 3 1 8  8 .  02 290 0. 85 
34. 583 8. 01 290 0. 85 
34. 583 8. 02 292 0. 85 
34. 584 8. 00 288 0. 86 
34. 644 7. 99 284 0. 88 
34'. 634 7. 99 282 0. 92 
34. 624 7. 98 280 0. 98 
34. 621 7. 97 278 1. 01  
34. 652 7. 97 278 0. 99 
34. 692 7. 96 277 0. 99 
34. 690 7. 96 276 1. 02 
34. 670 7. 95 270 1. 08 
34. 6 1 2  7. 94 267 1. 1 6  
34. 574 7. 93 259 1. 26 
34. 499 7. 79 249 1. 44 
34. 460 7. 88 243 1. 54 
34. 454 7. 82 220 1. 79 
34. 4 15  7 .  83 215  1 .  81 
34. 336 7. 76 217 2. 21 
34. 358 7. 74 209 2. 30 
34. 443 7. 70 19 1  2 .  27 
34. 530 7. 69 184 2. 49 
34. 679 7. 69 186 2. 34 
34. 738 7. 71 200 2. 18 
34. 743 7. 70 207 2. 27 
34. 726 7. 69 21 1 2. 25 
Meteoro l og i ca l  observat i on 
Weather t i me (UT) 
Weather 
A i r  temprature (dry) 
Atmospher ic pressure 
S i Q3-S i NOrN N03-N 
( µ mo l  / 1 ) 
0 0. 21 10. 
1 0. 22 10. 
1 0. 24 12. 
1 0. 22 1 1 . 
2 0. 21 1 1 . 
2 0 . 26 17. 
1 0. 32 14. 
1 0. 39 13. 
2 0. 40 13. 
2 0. 37 13. 
1 0. 23 12. 
2 0. 08 13. 
1 0. 00 13. 
4 0. 0 1  17. 
4 0. 00 20. 
5 0. 01  26. 
8 0. 00 24. 
13 0. 00 24. 
17 0. 00 26. 
29 0. 00 30. 
42 0. 01  30. 
55 0. 00 29. 
63 0. 00 33. 
75 0. 00 35. 
78 0. 00 38. 
92 0. 00 36. 
107 0. 00 30. 
05 : oo 
C 
12. 0 °C 
1 0 1 5. 9 hPa 
NH4-N depth 
( m) 
0. 1 0 
0. 0 10 
0. 0 20 
0. 2 30 
0. 0 50 
0. 1 75 
0. 2 100 
0. 3 1 25 
0. 2 1 50 
0. 1 200 
0. 1 250 
0. 1 300 
o. 1 400 
0. 1 500 
0. 0 600 
0. 1 700 
0. 1 800 
0. 1 900 
0. 2 1 000 
0. 1 1250 
0. 1 1 500 
0. 2 1750 
0. 2 2000 
o. 2 2250 
0. 2 2500 
0. 2 2750 
0 . 2 3000 
W ind d i rect i on 
ve loc i ty 
Hum i d i ty 
Wave 
Swe l l 
V i s i b i  I i ty 
I n t e r p o I a t e d 
T s (J' t 
(°C) 
1 0. 70 34. 597 26. 5 16  
10 .  53 34. 341 26. 346 
1 0. 43 34. 594 26. 561  
1 0. 40 34. 58 1 26. 556 
10. 1 8  34. 599 26. 608 
9. 72 34. 642 26. 720 
9. 53 34. 625 26. 739 
9. 48 34. 622 26. 744 
9. 57 34. 642 26. 745 
9. 69 34. 693 26. 765 
9. 64 34. 688 26. 769 
9. 5 1  34. 675 26. 78 1 
9. 06 34. 606 26. 800 
8. 49 34. 539 26. 838 
7. 79 34. 470 26. 889 
6. 97 34. 45 1 26. 991 
5. 93 34. 398 27. 086 
4. 95 34. 354 27. 1 69 
4. 19 34. 334 27. 237 
3. 20 34. 396 27. 385 
2. 77 34. 512 27. 5 17  
2. 55 34. 6 17 27. 6 1 9  
2. 40 34. 692 27. 692 
2. 25 34. 730 27. 735 
2. 05 34. 744 27. 763 
1. 80 34. 745 27. 783 
1. 54 34. 739 27. 798 
: w 
: 6 m/s 
: 88 % 
: W / 3 
: W / 4 
: 10 
.1 D  
0. 
0. 0 159 
o. 0316  
0. 0463 
o. 0753 
























Stat ion 32003 
Date 
T i me (UT) 
Lat i tude 
Long i tude 
Depth 
Depth T 
(m) ("C ) 
0 6. 60 
9 5. 58 
1 8  5. 58 
24 5. 52 
38 5. 36 
59 5. 28 
77 5. 24 
92 4. 99 
108 4 .  55 
144 4. 1 8  
177 3. 84 
210 3 .  77 
279 3. 77 
344 3. 63 
4 10  3. 70 
478 2. 88 
542 2. 68 
609 2. 55 
676 2. 53 
842 2. 47 
10 10  2. 40 
1 178 2. 35 
1346 2. 29 
175 1 2. 00 
2230 1. 60 
December 07. 1990 
06 : 00 
49· 36 - S 
109 ° 57 - E 
3230 m 
0 b s e r v e d 
s p H  D O  PQ4-P 
33. 973 7. 63 317 1. 53 
33. 951 7. 89 319 1. 54 
33. 951 7. 91 320 1. 56 
33. 951 7. 91 321 1. 57 
33. 950 7. 92 320 1. 59 
33. 952 7. 93 321 1. 53 
33. 951 7. 93 320 1. 56 
33.' 954 7. 93 319 1 .  60 
33. 956 7. 92 318  1 .  68 
33. 960 7. 92 318  1 .  72 
33. 976 ---- 315 ----
34. 016 7 .  89 302 1. 8 1  
34. 008 7. 85 275 1 .  99 
34. 060 7. 80 258 2. 17 
34. 191 7. 86 290 1. 94 
34. 255 7. 76 237 2. 34 
34. 282 7. 75 230 2. 42 
34. 333 7. 72 219 2. 48 
34. 379 7. 72 206 2. 43 
34. 498 7. 70 190 2. 54 
34. 588 7. 70 186 2. 43 
34. 664 7. 71 1 9 1  2. 1 2  
34. 701 7. 73 1 94 2. 30 
34. 741 7. 72 205 2. 22 
34. 737 7. 72 237 2. 21  
Meteoro log ica l  observat ion 
Weather t i me (UT) 06 : 00 
W�ilier c 
A i r  temprature (dry) 6. 7 "C 
Atmospher ic pressure 1026. lh Pa 
S i Q3-S i NOrN NQ3-N NH.i-N depth 
( µ mo l  / 1 ) (m) 
43 0. 22 15. 0. 2 0 
43 0. 22 14. 0. 1 1 0  
43 0. 23 18. 0. 0 20 
42 0. 22 13. 0. 1 30 
44 0. 22 16. 0. 1 50 
49 0. 22 10. 0. 1 75 
67 0. 22 20. 0. 2 100 
77 0. 22 22. 0. 1 125 
81 0. 22 16. 0. 2 1 50 
83 0. 24 17. 0. 4 200 -- ---- --- --- 250 
89 0. 0 1  24. 0. 0 300 
9 1  0. 00 23. 0. 2 400 
92 0. 00 13. 0. 0 500 
94 0. 0 1  24. 0. 0 600 
95 0. 00 30. 0. 0 700 
98 0. 00 32. 0. 0 800 
100 0. 00 31. 0. 0 900 
1 02 0. 00 29. 0. 1 1 000 
1 06 0. 00 29. 0. 2 1250 
1 12 0. 00 32. 0. 2 1 500 
1 16 0. 00 3 1 .  0 .  1 1 750 
1 19 0. 00 28. 0. 2 2000 
1 26 0. 00 29. o. 1 
1 26 0. 00 26. 0. 0 
W ind d i rect i on 
ve l oc i ty 
Hum i d i ty 
Wave 
Swe l l 
V i s i b i l ity 
I n t e r p o l a t e d 
T s (j t 
("C ) 
6. 60 33. 973 26. 664 
5. 56 33. 950 26. 777 
5. 56 33. 951 26. 778 
5. 45 33. 951 26. 791 
5. 30 33. 951 26. 809 
5. 25 33. 951 26. 8 1 5  
4. 77 33. 955 26. 873 
4. 32 33. 957 26. 923 
4. 1 1  33. 962 26. 949 
3. 77 34. 004 27. 0 17  
3 .  77 34. 015 27. 026 
3. 72 34. 017 27. 032 
3. 71  34. 171  27. 156 
2. 78 34. 318 27. 360 
2. 56 33. 461 26. 694 
2. 52 33. 397 26. 646 
2. 49 33. 469 26. 707 
2. 45 33. 532 26. 760 
2. 40 33. 583 26. 805 
2. 33 34. D86 27. 213 
2 .  19 34. 923 27. 895 
2. 00 34. 743 27. 766 
1. 80 34. 746 27. 784 
9m/s 
75 % 
W / 4 
SW / 4 
30 
� D  
0. 





0. 1 24 1  
0. 1530 









1 .  0368 
1 .  1660 
1 .  4377 
1. 5853 
1 .  6705 





Stat ion 32004 
Date 
Time (UT) 




(m) ("C ) 
0 2. 70 
9 2. 65 
18  2. 67 
25 2. 66 
38 2. 65 
43 2. 59 
55 2. 54 
70 2. 49 
80 2. 49 
108 1 .  28 
1 30 0. 97 
158 0. 93 
209 1. 37 
259 1. 89 
306 2. 00 
348 2. 20 
391 2. 03 
436 2. 03 
481 2. 12 
587 2. 1 9  
696 2. 1 9  
805 2. 1 6  
9 18  2. 1 0  
1 168 1 .  96 
1438 1. 72 
1780 1. 39 
December 08. 1990 
06 : 00 
54· 31 - s  
1 10 ·  04 - E 
3600 m 
0 b s e r v e d 
s p H  D O  PQ4-P 
33. 925 7. 63 338 1. 77 
33. 9 1 1  7. 86 341 1 .  77 
33. 9 1 1  7. 89 341 1 .  8 1  
33. 910 7. 89 341 1 .  78 
33. 9 1 0  7. 90 341 1 .  78 
33. 909 7. 91 340 1. 75 
33. 909 7. 91  340 1. 77 
33. 9 10  7. 9 1  339 1. 75 
33. 9 10  7. 9 1  339 1. 82 
33. 954 7. 89 336 2. 02 
33. 977 7. 87 331 2. 06 
34. 005 7. 86 329 2. 1 2  
34. 139 7. 80 279 2. 28 
34. 284 7. 74 235 2. 48 
34. 337 7. 72 221 2. 5 1  
34. 415 7. 71  2 12  2. 54 
34. 435 7. 70 202 2. 55 
34. 447 7. 69 199 2. 59 
34. 5 1 3  7. 69 1 92 2. 5 1  
34. 585 7. 69 189 2. 52 
34. 647 7. 69 1 9 1  2. 40 
34. 678 7. 71 1 92 2. 1 5  
34. 708 7. 73 195 2. 33 
34. 734 7. 72 202 2. 27 
34. 742 7. 72 206 2. 25 
34. 735 7. 73 213 2. 25 
Meteoro l og i ca l observat i on 
Weather t i me (UT) 
Weather 
A i r  temprature (dry) 
Atmospher i c  pressure 
S iQ3-S i N02-N N03-N 
( µ mo l / 1 ) 
1 6  0. 26 9. 
14 0. 26 9. 
1 6  0. 26 19 .  
14 0. 27 1 2. 
1 6  0. 26 9. 
1 6  0. 26 10 .  
14 0. 26 14. 
1 6  0. 26 22. 
1 6  0. 26 1 6. 
23 0. 26 1 3. 
26 0. 35 1 2. 
27 0. 26 22. 
39 0. 00  19. 
49 0. 00 20. 
55 0. 00 23. 
60 0. 00  26. 
63 0. 00 33. 
67 0. 00 27. 
70 0. 00 23. 
74 0. 00 24. 
75 0. 00 29. 
75 0. 00 22. 
79 0. 00 20. 
82 0. 00 1 1 . 
88 0. 00 26. 
97 0. 00 35. 
06 : oo 
C 
3. 8 "C 
1021 .  5 hPa 
NH4-N depth 
(m) 
0. 2 0 
0. 1 10 
0. 0 20 
0. 2 30 
0. 2 50 
0. 0 75 
0. 0 100 
0. 1 125 
0 . 0 1 50 
0. 3 200 
0. 2 250 
0 . 3 300 
0. 0 400 
0. 0 500 
0 .  0 600 
0. 0 700 
o. 0 800 
0 . 0 900 








W i nd d i rect ion 
ve l oc ity 
Hum i d i ty 
Wave 
Swe l l 
V i s i b i l i ty 
I n t e r p o l a t e d 
T s (l t 
("C ) 
2. 70 33. 925 27. 053 
2. 65 33. 9 1 1  27. 046 
2. 67 33. 9 1 1  27. 045 
2. 67 33. 9 10  27. 044 
2. 55 33. 909 27. 053 
2. 50 33. 9 1 0  27. 058 
1 .  67 33. 939 27. 1 46 
1. 00 33. 972 27. 219 
o. 91 33. 995 27. 243 
1. 26 34. 1 1 1  27. 3 13  
1 .  8 1  34. 261 27. 394 
1. 99 34. 331 27. 436 
2. 02 34. 436 27. 5 1 8  
2 .  14 34. 531 27. 585 
2. 19 34. 594 27. 631 
2. 19 34. 648 27. 674 
2. 16 34. 677 27. 700 
2. 1 1  34. 704 27. 726 
2. 06 34. 723 27. 745 
0. 
1 1  111/s 
88 % 
W / 4 
WNW/ 3 
25 
.6 D  






0. 1 209 
0. 14 17  
0. 1 8 10  
0. 2 170 
0. 2502 
o. 3 1 1 2  
0. 3658 
0. 4 1 56 







Stati on 32005 
Date 
T ime (UT) 




(m) ("C ) 
0 9. 40 
10  9 .  15  
1 6  9 .  1 6  
20 9. 1 6  
30 9. 14 
40 9. 14 
53 9. 22 
65 9. 27 
76 9. 29 
99 9. 00 
1 23 8. 59 
147 8. 49 
195 8. 46 
24 1 8. 34 
288 8. 19 
334 7. 8 1  
382 7. 44 
429 7. 1 8  
476 6. 84 
590 6. 36 
694 5. 83 
849 4. 89 
March 17 , 1991 
03 : 00 
47" 46 - S 
150" 04 - E 
2820 m 
0 b s e r v e d 
s p H  D O  PQ4-P 
34. 236 7. 80 29 1 1 .  1 0  
34. 229 7. 88 293 1. 08 
34. 237 7. 89 302 1. 1 2  
34. 235 7. 90 294 1. 1 3  
34. 239 7. 90 29 1 0. 97 
34. 240 7. 91  294 1. 1 2  
34: 282 7. 91 292 1. 09 
34. 3 16  7 .  91  287 1. 03 
34. 259 7. 90 284 1 .  08 
34. 350 7. 90 283 1. 08 
34. 450 7. 87 290 1 .  1 3  
34. 495 7. 88 276 1. 1 8  
34. 529 7. 87 273 1. 19 
34. 530 7. 85 272 1. 24 
34. 5 1 6  7 .  86 270 1. 21  
34. 464 7. 85 270 1. 28 
34. 402 7. 84 275 1. 27 
34. 376 7. 83 275 1. 40 
34. 337 7. 82 27 1 1 .  38 
34. 342 7. 77 246 1. 62 
34. 339 7. 73 233 1. 79 
34. 352 7. 70 219 1 .  83 
Meteoro l og ica l  observat i on 
Weather t i me (UT) 03 : 00 
�rt�r C 
A i r  temprature (dry) 1 2. 3 "C 
Atmospheric pressure 1 005. 6 hPa 
S i03-S i N02-N NQ3-N NH4-N depth 
( µ mo l  / 1 ) (m) 
0 0. 2 1  13. 0. 2 0 
1 0. 20 15. 0. 2 10  
0 0. 20 1 6. 0. 1 20 
1 0. 20 13. 0 . 2 30 
1 0. 21  13. 0. 3 50 
1 0. 1 9  13. 0. 1 75 
0 0. 23 8. 0. 2 1 00 
1 0. 1 8  8 .  0. 4 1 25 
0 0. 1 8  9. o. 4 1 50 
0 0. 25 1 2. 0. 4 200 
1 0. 3 1  1 1 . 0. 1 250 
2 0. 04 1 3. 0. 1 300 
2 0. 07 15. 0. 1 400 
3 0. 0 1  14. 0. 0 500 
3 0. 00 18. o. 0 600 
3 0. 04 20. 0. 4 700 
5 0. 0 1  1 8. 0. 0 800 
6 0. 00 1 8. 0. 2 
6 0. 06 20. 0. 3 
8 0. 00 19. 0. 3 
1 2  0. 03 17. 0 . 3 
19 0 .  01  14. o. 3 
W ind d i rect i on 
ve l oc ity 
Hum i d i ty 
Wave 
Swel l 
V i s ib i l i ty 
I n t e r p o I a t e d 
T s (j t 
("C ) 
9. 40 34. 236 26. 456 
9. 1 5  34. 229 26. 491 
9. 1 6  34. 235 26. 494 
9. 1 4  34. 239 26. 500 
9. 20 34. 271 26. 5 16  
9. 29 34. 265 26. 496 
8. 98 34. 355 26. 6 17 
8 .  57 34. 455 26. 759 
8. 49 34. 499 26. 806 
8. 45 34. 530 26. 837 
8. 32 34. 529 26. 856 
8. 1 0  34. 505 26. 870 
7. 34 34. 391 26. 892 
6. 72 34. 333 26. 932 
6. 32 34. 342 26. 992 
5. 79 34. 339 27. 057 




NW / 4 
W / 4 
30 
.6. D  
o. 
0. 0 1 55 
0. 0308 
0. 0461 
0 . 0766 
0. 1 148 
0. 1 5 1 9  
0 .  1 860 
o. 2 1 80 
0 . 2804 
0. 3421 
0 . 4034 
0. 5253 
0. 6452 





Stat ion 32006 
Date 
T ime (UT) 
Lat i tude 
Long i tude 
Depth 
Depth T 
(m) ( "C )  
0 1 9. 70 
8 18. 70 
1 7  1 8. 69 
24 1 8. 6 1  
43 1 8. 32 
64 17. 56 
86 16. 75 
1 08 15. 75 
128 15. 09 
171 14. 16 
214 1 3. 42 
257 13. 01  
351 1 1 . 64 
429 10. 42 
515 9. 42 
601 8. 62 
687 7. 88 
772 7. 1 0  
859 6. 51 
1072 5. 1 7  
1291 4. 04 
1508 3. 13 
1727 2. 87 
2168 2. 22 
2644 1. 90 
3137 1. 57 
March 18 , 1991 
02 : 00 
42· 57 - S 
150" 24 - E 
3600 m 
0 b s e r v e d 
s p H  D O  PO.cP 
35. 603 7. 83 236 0. 14 
35. 603 8. 00 237 0. 14 
35. 597 7. 99 237 0. 1 6  
35. 593 8. 01  237 0. 17 
35. 576 7. 99 231 0. 20 
35: 501 7. 95 209 0. 38 
35. 446 7. 94 216 0. 42 
35. 400 7. 92 200 0. 58 
35. 357 7. 91  202 0. 8 1  
35. 304 7. 91 206 0. 71  
35. 256 7. 90 215 0. 77 
35. 227 7. 92 164 0. 73 
35. 031 7. 87 215 0. 99 
34. 853 7. 82 208 1 .  24 
34. 724 7. 83 2 1 1  1 . 37 
34. 633 7. 80 205 1. 54 
34. 573 7. 76 202 1. 70 
34. 5 18  7 .  74 196 1 .  86 
34. 488 7. 74 208 1. 88 
34. 465 7. 69 188 2. 20 
34. 492 7. 66 183 2. 30 
34. 504 7. 63 177 2. 27 
34. 588 7. 63 166 2. 43 
34. 702 7. 64 183 2. 33 
34. 736 7. 65 190 2. 29 
34. 737 7. 63 198 2. 32 
Meteoro l og i ca l  observat i on 
Weather t i me (UT) 02 : 00 
Weather c 
A i r  temprature (dry) 15. 4 "C 
Atmospher i c  pressure 1 0 16. 5 hPa 
S i03-S i N02-N NQ3-N NH4-N depth 
( µ mo l  / 1 ) (m) 
0 0. 03 1 .  0. 3 0 
0 0. 0 1  1 .  0. 3 1 0  
1 0. 00 1. 0. 0 20 
0 0 . 03 1. 0. 1 30 
0 0. 08 1 .  0. 1 50 
0 0. 1 2  4. 0. 0 75 
1 0. 1 5  4. 0. 1 1 00 
2 0. 02 7. 0. 1 1 25 
2 0. 02 8. 0. 1 1 50 
3 0 . 0 1  10 .  0 . 1 200 
2 0. 04 1 0. 0. 1 250 
2 0. 0 1  10. 0. 0 300 
3 0. 0 1  1 3. 0. 1 400 
5 0. 0 1  1 7. 0. 0 500 
7 0. 00 19. 0. 0 600 
1 0  0 .  00 22. 0. 1 700 
14 0. 00 23. 0. 1 800 
1 9  0. 00 2 1 .  0. 0 900 
24 0. 00 25. 0. 1 1 000  
39 o. 00 27. 0. 2 1 250 
59 0. 00 24. o. 1 1 500 
66 0. 00 25. 0. 1 1 750 
81 0. 00 30. 0. 3 2000 
85 0. 00 29. 0. 3 2250 
94 0. 00 26. 0. 5 2500 
107 0. 02 24. 0. 4 2750 
3000 
W i nd d i rect i on 
ve l oc i ty 
Hum i d i ty 
Wave 
Swe l I 
V i s ib i l i ty 
I n t e r p o l a t e d 
T s (J t 
("C ) 
19. 70 35. 603 25. 302 
18. 65 35. 602 25. 572 
18. 66 35. 595 25. 564 
18. 54 35. 591 25. 591  
18. 09 35. 553 25. 674 
17. 17 35. 471 25. 836 
16. 1 1  35. 416 26. 043 
1 5. 1 8  35. 363 26. 2 13 
14. 56 35. 326 26. 320 
13. 63 35. 270 26. 474 
13. 07 35. 232 26. 559 
12. 43 35. 15 1  26. 624 
1 1 . 0 1  34. 904 26. 699 
9. 69 34. 739 26. 797 
8. 59 34. 634 26. 897 
7. 76 34. 564 26. 967 
6. 90 34. 506 27. 044 
6. 24 34. 479 27. 1 10 
5. 60 34. 466 27. 1 8 1  
4. 23 34. 486 27. 353 
3. 1 6  34. 503 27. 474 
2. 83 34. 596 27. 578 
2. 46 34. 668 27. 668 
2. 15 34. 712 27. 729 
1. 98 34. 732 27. 759 
1. 83 34. 739 27. 776 





SW / 3 
30 





0. 1 207 
0. 1 770 
0. 2290 
0. 2767 








1. 1 686 




1 .  9654 
2. 1 070 
2. 2306 
2. 3435 





Stat i on 
No .  




















1 9 90  
1 1 . 1 7  
1 1 . 1 8  
1 1 . 1 9  
1 1 .  2 0  
1 1 . 2 1  
1 1 .  2 2  
1 1 . 2 3  
1 1 . 2 4  
1 1 . 2 5  
1 1 . 2 6  
1 2 .  5 
1 2 .  6 
1 2 .  7 
1 2 .  8 
1 9 9 1  
3 .  1 4  
3. 1 5  
3. 1 6  
3. 1 7  
3 .  1 8  
Table 6. Petroleum oil, Cd, Cu . Zn and Hg concentrations in surface sea water. 
T i me Pos i t i o n A i r  Water Petro l eum Cadm i um Copper 
Temp .  Temp .  O i  1 
U T LMT L at .  Long .  C C) ( µ. g/  1 ) 
* * 
22 : 4 5 07 : 4 5 1 9 - 35N 1 32 - 5 9E  27 .  1 28 . 0 3. 4 0 . 0 00  0 .  3 
23 : 0 0 08 : 0 0 1 4 - 0 2  1 3 5-36  28 .  4 28 .  5 l .  9 0 . 0 00  0 .  3 
23 : 1 0  08 : 1 0  8 - 0 8  1 28- 1 3  26 . 5 2 8 .  1 1 .  2 0 .  0 00  0 .  3 
22 : 30 07 : 30 4 - 1 2  1 2 4 - 1 3  2 7 .  7 2 8 .  1 2 . 4 0 . 0 00  0 . 2 
2 2 : 30  07 : 3 0 0 -03  1 1 9 - 27 28 .  2 29 .  1 3. 5 0 . 0 00  0 .  1 
23 : 0 0 08 : 0 0 5 - 30S  1 1 7-08  29 . 0 2 9 .  7 7. 7 o .  000  0 . 0 
23 : o o 08 : o o 1 0 - 4 4  1 1 5- 1 7  28 .  1 2 8 .  8 1 .  4 0 . 0 00  0 . 0 
23 : 0 0 o s : o o 1 6 - 1 5  1 1 4 - 0 5  2 4 . 9 27 .  1 1 .  0 0 . 0 00  o .  2 
23 : 0 0 08 : 0 0 2 1 - 4 2  1 1 2-53  22 . 4 22 .  8 1 .  2 0 . 0 00  0 .  3 
23 : 0 0 08 : 0 0 2 7 -00  1 1 2 -36  1 9 . 6 20 . 9 1 .  2 0 . 0 00  0 .  2 
06 : 0 0 1 3 : 0 0 3 9 - 4 7  1 1 0-00  1 3 .  2 1 1 .  9 1 .  4 0 . 0 0 3  0 .  5 
05 : 30 1 2 : 3 0 4 4 - 3 7  1 09 - 5 8  1 2 . 0 1 0 .  7 0 .  8 0 . 0 00  0 . 2 
05 : 3 0 1 2 : 30 4 9 - 36 1 09 - 57  6 .  7 6 . 6 0 . 4 o .  0 1 5  1 .  0 
05 : 30 1 2 : 3 0 5 4 - 30 1 0 9 - 5 9  3 . 8 2 . 7 0 .  8 0 . 0 0 8  0 .  6 
02 : 00 1 2 : 0 0 60- 1 1  1 5 0 -03  l .  8 l .  9 1 .  8 0. 0 0 7  o. 9 
22 : 0 0 08 : o o 5 6 - 1 9  1 5 0- 1 5  4 .  1 4 .  5 2 .  0 0 . 003  0 .  5 
22 : 0 0 08 0 0  5 2 - 2 5  1 50-03  7 .  6 7. 5 1 .  3 0 . 0 00  0 . 5 
22 : 0 0 08 0 0  4 7 - 4 4  1 50-03  1 2 . 3 1 .  7 1 .  6 0 . 0 00  0 . 2 
22 : 0 0 08 0 0  4 2 -57  1 50-22  1 9 . 3 1 9 . 7 2 . 6 0 . 0 0 8  0 . 0 
I Z i nc Mercury 
4 . 0 0 . 0 0 2  
0 . 9 0 . 039  
0 . 5 0 . 0 1 4  
3 .  2 0 . 0 1 3  
4 .  3 0 . 025  
l .  6 0 . 0 2 1  
4 .  8 0 . 0 4 2  
0. 6 0. 023  
l .  3 0 . 035  
3 .  2 0 . 032  
4 .  8 0 . 039  
l .  6 0 . 0 4 4  
3 .  9 0 . 0 2 8  
4 .  0 o. 1 0 0  
7 .  6 0 . 0 1 8  
3 .  2 0 . 023  
5 .  5 0 . 023  
2 .  6 0 . 0 1 4  
1 .  8 0 . 009  













1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
2 0  
2 1  
2 2  
2 3  
24  
2 5  
2 6  
2 7  
2 8  
SUM 
�lEAN 
Table 7. Hourly tidal observation data from February 1990 to January 1991. 
T i me 
0 1 2 3 4 5 6 7 
S tat i on 
Lat i tude  
Long i tude  
Du rat i o n  
U n i t  
8 9 1 0  
SYOWA STAT ION 
6 9 ° O '  2 8" S 
3 9 ° 3 4 '  l r  E 
Feb . 1 - Fe b . 2 9  
CENTI METER 
1 1  1 2  1 3  1 4  
1 9 9 0  
1 5  1 6  1 7  1 8  1 9  2 0  2 1  2 2  2 3  
1 2 8  1 08 9 3  90  9 7  1 1 3  1 3 2  1 4 8  1 6 1  1 6 8 1 6 6  1 5 9  1 4 8  1 3 9  1 3 6  1 3 4 1 3 9  1 5 1  1 6 6  1 7 7  1 8 0 1 8 0  1 6 9 1 5 4  
1 3 8  1 1 8 1 0 1  9 1  8 8  9 8  1 0 9  1 2 0  1 3 2  1 4 1  1 4 6  1 4 5  1 4 2  1 4 3  1 4 2  1 4 6  1 5 2  1 6 0 1 6 9  1 8 0  1 8 3  1 8 1  1 7 4 1 6 2  
1 4 8  1 3 1  1 1 5  1 0 2  9 4  9 5  9 9  1 0 3  1 1 3  1 2 3  1 2 9  1 3 7  1 4 2  1 4 7  1 5 5  1 6 5 1 7 4  1 7 9  1 8 6  1 9 2  1 9 2  1 8 9  1 8 3  1 7 3  
1 6 4 1 5 0 1 3 3  1 2 1  1 1 1  1 0 1  9 5  9 0  9 1  9 1  9 5  1 0 4 1 1 3  1 2 4  1 4 1  1 5 6  1 6 8  1 7 5  1 8 0  1 8 3  1 8 3 1 7 8 1 7 2 1 6 6  
1 5 9  1 5 0  1 4 1  1 3 1  1 1 7  1 0 7  9 2  7 9  6 9  6 2  6 2  6 9  8 0  9 6  1 1 7  1 3 9  1 5 9  1 7 2 1 7 9  1 8 2  1 8 0  1 7 6 1 7 0 1 6 7  
1 6 8 1 6 4 1 6 1  1 5 8 1 5 1  1 4 0  1 2 6  1 0 7  9 2  7 7  6 7  7 0  7 9  9 6  1 2 3  1 5 0 1 7 7  1 9 5  2 0 4  2 0 6  2 0 4  1 9 6  1 8 9  1 8 5  
1 8 3  1 8 5  1 8 7  1 8 9  1 8 6  1 7 9  1 6 3 1 3 8  1 1 3 90  7 3  6 2  6 7  8 3  1 0 8  1 3 5  1 6 5 1 8 5  1 9 7  2 0 1 1 9 5  1 8 6  1 7 5  1 6 8 
1 6 8 1 7 3 1 8 1  1 8 8 1 9 4 1 9 6 1 8 4  1 6 2 1 3 5  1 0 6  8 0  6 5  6 1  7 2  9 4  1 2 2  1 5 1  1 7 7  1 9 2  1 9 7  1 9 1  1 7 9  1 6 4 1 5 4  
1 5 1  1 5 5 1 6 8  1 8 2  1 9 5  2 0 1  1 9 5 1 7 9  1 5 4  1 2 1  9 2  6 4  5 6  6 2  8 0  1 08 1 3 9  1 6 4 1 8 3  1 8 9  1 8 4  1 7 0 1 5 7  1 4 4  
1 3 4  1 4 2  1 5 3  1 6 9  1 8 8  2 0 3  2 0 5  1 9 7  1 7 7 1 4 6  1 1 3 84  68  6 7  7 7  1 0 4  1 3 2  1 5 6  1 7 5  1 8 6  1 8 1  1 6 7  1 50 1 3 2  
1 1 9  1 1 7  1 2 9  1 4 7  1 6 8  1 8 9  2 0 0  1 9 5  1 8 1  1 5 9  1 2 8  9 6  7 6  6 9  7 7  9 4  1 2 4  1 4 5  1 6 6 1 7 5  1 7 3 1 6 2  1 4 2  1 2 4  
1 0 9  1 0 2 1 0 9  1 2 4 1 4 9  1 7 1  1 8 7  1 9 3  1 8 7  1 7 0 1 4 4  1 1 7  9 5  8 4  8 7  1 00 1 2 5  1 4 7  1 6 6 1 8 0  1 7 9 1 6 8  1 5 0  1 3 1  
1 1 5 1 0 4 1 0 2  1 1 6 1 3 9  1 6 4 1 8 3 1 9 3  1 9 5  1 8 8  1 6 6 1 4 4  1 2 7  1 1 3  1 1 0 1 1 9 1 3 9  1 6 1  1 7 8 1 9 0 1 9 3  1 8 5  1 6 5  1 4 5  
1 3 1  1 1 4 1 1 0  1 1 5 1 2 9  1 5 3  1 7 1  1 8 4 1 8 9  1 8 6  1 7 4 1 5 6  1 3 9  1 2 7  1 2 5  1 3 0 1 4 3  1 6 2  1 7 8 1 8 9  1 8 9  1 8 2  1 6 6  1 4 4  
1 2 4  1 0 9  9 8  9 9  1 1 1  1 2 9  1 4 6  1 6 0  1 6 8 1 6 9  1 6 3  1 5 0  1 3 8 1 3 1  1 3 0  1 3 4  1 4 5  1 5 7  1 7 0 1 8 2  1 8 4  1 7 8 1 6 4  1 4 5  
1 2 7  1 1 2  1 0 0  9 4  9 9  1 1 2 1 2 3  1 3 4 1 4 6  1 5 0 1 5 0  1 4 4  1 3 8  1 3 3  1 3 7  1 40  1 4 8  1 5 9  1 7 0 1 7 9  1 8 4  1 7 8 1 6 6 1 5 2  
1 3 7  1 2 2  1 1 0  1 0 4 1 0 3  1 0 9  1 1 6 1 2 6 1 3 2  1 3 7  1 4 2  1 4 1  1 3 8  1 4 0  1 4 5  1 5 1  1 5 7  1 6 7  1 7 5  1 8 1  1 8 3  1 7 9  1 7 0 1 5 7  
1 4 4  1 3 1  1 2 1  1 1 2  1 0 9  1 0 7  1 1 0 1 1 3 1 1 2  1 1 8  1 2 2  1 2 4  1 2 9  1 3 4  1 4 2  1 5 2  1 6 2  1 6 7  1 7 4  1 7 8 1 7 8 1 7 2  1 6 6 1 5 6  
1 4 6  1 3 6  1 2 7  1 1 9  1 1 3  1 0 8 1 0 5  1 0 0  9 6  9 6  9 8  1 0 2  1 1 2 1 2 4  1 3 7  1 5 0 1 6 5  1 7 3 1 7 6  1 7 6 1 7 4 1 6 9  1 62 1 5 6  
1 5 1  1 4 5  1 4 0  1 3 6  1 2 7  1 2 2  1 1 2 1 0 0  9 2  8 5  8 5  9 1  1 0 1  1 1 7 1 3 6  1 5 6  1 7 3 1 8 3  1 8 6  1 8 9  1 8 5  1 7 7  1 6 9  1 6 5 
1 6 1  1 6 0  1 6 0  1 5 7 1 5 1  1 4 2  1 3 1  1 1 2 9 5  8 2  7 5  7 3  8 2  1 00 1 2 1  1 4 7  1 6 8 1 8 1  1 8 6  1 8 6  1 7 3 1 6 7  1 6 2  1 5 4  
1 5 3  1 5 8  1 6 4 1 6 8 1 7 2  1 6 8 1 5 3  1 3 5 1 1 6  9 6  7 9  7 7  8 2  9 8  1 2 4 1 5 1  1 7 6  1 9 2  2 0 0  2 0 1  1 9 0 1 7 5  1 6 5  1 5 7  
1 5 7  1 60 1 6 8  1 8 1  1 8 5  1 7 9 1 7 1  1 5 0  1 2 1  9 4  7 2  5 7  5 7  7 1  9 5  1 2 4  1 5 3 1 7 3 1 8 5  1 8 6  1 7 4 1 6 0 1 4 5  1 3 2  
1 3 3  1 4 2  1 5 6 1 7 2 1 8 6  1 9 3 1 8 7  1 6 8 1 4 2  1 1 3  8 4  6 7  6 1  7 0  9 5  1 2 6  1 5 8 1 8 2  1 9 9  2 0 2  1 8 9  1 7 5  1 5 5 1 4 0  
1 3 7  1 4 4  1 60 1 8 1  2 0 0  2 1 2  2 1 6  2 0 0  1 7 3 1 4 4  1 1 2  84  6 8  6 8  8 7  1 1 4  1 4 4 1 6 8 1 8 6  1 8 8  1 7 8 1 6 0  1 4 0  1 2 2  
1 1 1  1 1 3  1 3 1  1 5 7  1 8 3  2 0 6  2 1 8  2 1 5  2 0 0  1 7 2  1 4 2  1 1 3  9 2  8 5  9 4  1 1 7  1 4 2  1 6 8 1 8 6  1 90 1 8 2  1 6 2  1 3 8 1 1 7  
9 8  9 3  1 0 5  1 3 1  1 5 8  1 8 4  2 0 4  2 1 1  2 0 4  1 8 6  1 5 9  1 3 1  1 0 8  9 6  1 0 1  1 1 6  1 3 7  1 6 1  1 7 7  1 8 3  1 7 8 1 60 1 3 1  1 0 7  
8 5  7 5  7 8  9 6  1 2 5  1 5 3  1 7 8 1 9 2 1 9 7  1 8 9  1 7 0 1 4 6  1 2 9  1 1 6  1 1 3  1 2 6  1 4 7  1 6 5  1 8 0  1 8 9  1 8 5  1 6 8 1 4 3  1 1 3  
3 8 7 9  3 7 0 1  4 0 2 8  4 3 1 1 3 9 8 3  3 2 8 8  2 8 2 8  3 2 2 9  4 2 6 2  5 0 6 9  5 1 44  4 50 2  
3 7 1 3  3 8 3 0  4 2 3 4  4 2 0 4  3 6 5 9  2 9 7 2  2 9 0 5  3 7 0 6  4 7 2 5  5 2 3 7  4 8 7 9  4 1 2 2  
1 3 9  1 3 2  1 4 4  1 5 4 1 4 2  1 1 7 1 0 1  1 1 5  1 5 2  1 8 1  1 8 4  1 6 1  
1 3 3 1 3 7  1 5 1  1 5 0  1 3 1  1 0 6  1 0 4 1 3 2  1 6 9  1 8 7  1 7 4 1 4  7 
SUM MEAN S UM M EAN 
( 2 5 ) ( 2 5 ) 
3 4 3 6  1 4 3  3 5 74 1 4 3  
3 3 6 1  1 4 0  3 5 0 9  1 4 0  
3 4 6 6  1 4 4 3 6 3 0  1 4 5  
3 2 8 5  1 3 7  3 4 4 4  1 3 8 
3 0 5 5  1 2 7  3 2 2 3  1 2 9  
3 4 8 5  1 4 5  3 6 68 1 4 7  
3 6 1 3  1 5 1  3 78 1  1 5 1  
3 5 8 6  1 4 9  3 7 3 7  1 4 9  
3 4 9 3  1 4 6  3 6 2 7  1 4 5  
3 5 0 6  1 4 6  3 6 2 5  1 4 5  
3 3 5 5  1 4 0  3 4 6 4  1 3 9  
3 3 7 4  1 4 1  3 4 8 9  1 4 0 
3 6 3 4  1 5 1  3 7 6 5  1 5 1  
3 6 8 6  1 5 4 3 8 1 0 1 5 3  
3 4 8 4  1 4 5  3 6 1 1  1 4 4  
3 3 7 5  1 4 1  3 5 1 2  1 4 0  
3 4 2 2  1 4 3  3 5 6 6  1 4 3  
3 3 3 3  1 3 9  3 4 7 9  1 3 9  
3 2 2 0  1 3 4 3 3 7 1  1 3 5  
3 3 2 3  1 3 8 3 4 8 4  1 3 9  
3 3 2 6  1 3 9  3 4 7 9 1 3 9  
3 5 5 0  1 4 8  3 7 0 7  1 4 8  
3 3 5 0  1 4 0  3 4 8 3  1 3 9 
3 4 9 5  1 4 6  3 6 3 2  1 4 5  
3 5 8 6  1 4  9 3 6 9 7  1 4 8  
3 6 3 4  1 5 1  3 7 3 2  1 4 9  
3 5 1 9  1 4  7 3 60 4  1 4 4  
3 4 5 8  1 4 4  
TOTAL 
9 6 4 1 0 
MONTHLY MEAN 














1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7 
1 8  
1 9  
2 0  
2 1  
2 2  
2 3  
2 4  
2 5  
2 6  
2 7  
2 8  
2 9  
3 0  




T i me 
0 1 2 3 4 5 6 7 
Stat ion 
Lat i tude 
Long i tude 
Dura t i on 
Un i t  
8 9 1 0  
SYOWA STATION 
6 9 ° O'  2 8ll S 
3 9 ° 3 4 '  l r  E 
Mar . 1 -Mar . 3 1  
CENTI METER 
1 1  1 2  1 3  1 4  
1 9 9 0  
1 5  1 6  1 7  1 8  1 9  2 0  2 1  2 2  2 3  
8 8  7 2  6 5  7 6  9 7  1 2 4 1 4 9  1 6 6 1 7 5 1 7 6 1 6 8  1 5 2  1 4 0  1 3 0 1 2 7  1 3 4 1 5 0 1 6 7  1 8 0  1 8 6  1 8 4 1 7 2  1 5 0 1 2 2  
9 9  8 0  6 6  6 5  8 1  1 0 0 1 2 0  1 4 0  1 5 3 1 6 1  1 5 9  1 5 4 1 4 9  1 4 4  1 4 2  1 4 7  1 6 0  1 7 3  1 8 6 1 9 3 1 8 9  1 8 0  1 6 2  1 3 9 
1 1 3  9 5  7 9  7 0  7 4  8 7  9 9  1 1 2 1 2 6  1 3 5  1 4 1  1 4 3  1 4 3  1 4 8  1 5 3  1 6 0  1 7 1  1 8 3  1 9 3  2 0 0  1 9 8 1 9 2  1 7 9  1 6 3  
1 4 3  1 2 6 1 1 1  1 0 1  9 6  9 8  1 0 5  1 1 3 1 2 0  1 2 6 1 3 4 1 4 4 1 5 0  1 5 7  1 7 0 1 8 5  1 9 4 2 0 2  2 1 0 2 1 4  2 1 3  2 0 5  1 9 6  1 8 6  
1 7 0 1 5 6 1 4 6  1 3 3 1 2 3 1 1 5  1 1 1  1 0 5  1 0 3  1 0 4 i l l  1 1 7 1 2 8 1 4 1  1 5 7 1 7 2 1 8 6 1 9 4 1 9 7  1 9 9  1 9 6 1 8 9  1 8 2 1 7 4 
1 6 8 1 6 4 1 5 6 1 5 0 1 4 3  1 3 1  1 1 9  1 0 6  9 6  9 1  9 1  9 7  1 1 0  1 2 6 1 4 8  1 6 8 1 8 6  1 9 5 1 9 9  1 9 8  1 9 3 1 8 6  1 7 7  1 7 2 
1 7 0  1 6 8  1 6 9  1 6 8  1 6 5  1 5 5  1 3 8  1 1 8 1 0 0  8 7  7 7  7 7  8 7  1 0 1  1 2 5  1 5 0 1 6 8 1 8 2  1 8 6  1 8 2  1 7 2 1 6 2  1 5 0 1 4 6  
1 4 6  1 5 0 1 6 0  1 6 6  1 6 7  1 6 4 1 4 7  1 2 5  9 9  7 7  6 1  5 6  6 1  7 7  1 0 1  1 2 6  1 5 0  1 6 5 1 7 0 1 6 7  1 5 5 1 4 0  1 2 9 1 2 4 
1 2 6  1 3 3  1 5 0 1 6 2  1 7 3  1 7 3 1 6 6  1 4 5  1 1 8 9 4  7 4  6 0  6 1  7 7  9 9  1 2 7  1 4 9  1 6 8  1 7 5 1 7 1  1 5 7 1 4 1  1 2 4  1 1 6 
1 1 8 1 2 9 1 4 6  1 68 1 8 3  1 9 0 1 8 9  1 7 2  1 4 6  1 1 8 9 3  7 5  7 0  i 8  9 8  1 2 5  1 4 8  1 6 7  1 7 2  1 6 8 1 5 1  1 3 1  1 1 3 96 
9 1  1 0 2  1 2 1  1 4 2  1 6 7  1 8 3  1 8 6 1 7 5  1 5 6 1 2 9  1 00 7 9  7 0  7 4  9 5  1 1 9 1 4 3  1 6 2  1 7 1  1 6 8  1 5 2 1 3 1  1 1 0 90 
7 9  8 7  1 0 4  1 3 1  1 5 7  1 8 0 1 90 1 8 7  1 7 4 1 4 9  1 2 2  1 0 1  8 9  8 5  9 8  1 2 4 1 4 5  1 6 4  1 7 3  1 7 2 1 5 8 1 3 6  1 1 1  9 1  
7 8  7 5  9 0  1 1 4 1 4 3  1 7 0 1 8 5  1 8 9 1 8 3 1 6 4 1 4 2  1 2 2  1 0 4  9 7  1 0 8  1 2 9  1 5 0 1 6 8  1 8 1  1 8 1  1 7 0 1 4 9  1 2 1  9 7  
8 1  7 4  8 1  1 0 3  1 3 2  1 5 7  1 7 7 1 8 7 1 8 6  1 7 4 1 5 7 1 3 8 1 2 3  1 1 5  1 2 0  1 3 6  1 5 4 1 7 1 1 8 5  1 8 5  1 7 5 1 5 5  1 3 0 1 0 4 
84 74 7 4  8 9  1 1 3 1 3 8  1 5 9  1 7 1  1 7 7  1 7 1  1 6 0  1 4 5  1 3 3 1 2 8 1 2 8 1 4 1  1 6 1  1 7 5 1 9 0  1 9 3 1 8 6 1 7 5  1 5 0 1 2 7  
1 0 8  9 5  9 2  1 0 0  1 2 1  1 4 4 1 6 5  1 7 9 1 8 8  1 8 7  1 8 1  1 6 9 1 6 4 1 5 8 1 5 7  1 6 8 1 8 1  1 9 7  2 0 9  2 1 2  2 0 8  1 9 3  1 7 4 1 5 0 
1 3 0 1 1 5 1 0 6  1 0 9  1 2 1 1 3 6 1 5 1  1 6 6 i 7 7 1 7 8 1 7 6 1 7 1  1 6 5  1 6 4 1 6 5  1 7 1 1 8 3  1 9 4 2 0 3  2 0 6  2 0 3  1 9 0 1 7 5 1 5 3 
1 3 1  1 1 7 1 0 6  1 0 2  1 0 8 1 1 6 1 2 8 1 4 0  1 4 7  1 5 2 1 5 4 1 5 4 1 5 4  1 5 5  1 5 9  1 6 8 1 7 5 1 8 5 1 9 4  1 9 6  1 9 3 1 8 5 1 7 1  1 5 6  
1 4 0  1 2 4  1 1 3  1 0 8 1 0 6  1 1 1  1 1 6 1 2 1  1 2 5  1 3 3  1 3 9  1 4 1  1 4 6  1 5 4 1 6 3  1 7 2 1 8 1  1 9 0 1 9 6  1 9 7  1 9 3 1 8 6 1 7 7  1 6 8 
1 5 2  1 4 2  1 3 4  1 2 9 1 2 4 1 2 1  1 2 0  1 1 9  1 1 9  1 2 1  1 2 7  1 3 4 1 4 1  1 5 2  1 6 4 1 7 7 1 8 6  1 88 1 9 1  1 9 3  1 8 6  1 7 8  1 7 0 1 6 2  
1 5 5  1 4 9  1 4 3  1 3 9  1 3 2  1 2 6 1 1 8 1 1 1  1 0 3  1 0 2 1 0 5  1 1 0 1 2 1  1 3 9 1 5 4 1 6 8 1 8 1  1 8 6 1 8 6  1 8 2  1 7 3  1 6 5  1 5 7  1 5 3  
1 5 0 1 5 0 1 5 0 1 5 0 1 4 7  1 3 8 1 2 7  1 1 2 9 9  9 0  9 0  9 4  1 08 1 2 6  1 4 8  1 6 9 1 8 6 1 9 0 1 9 2  1 8 7  1 7 7 1 6 7  1 5 9  1 5 6 
1 6 0  1 6 6 1 7 5 1 8 0 1 8 1  1 7 5 1 6 1  1 4 3  1 2 2  1 0 9  9 9  1 00 1 1 2 1 3 1  1 5 4  1 7 9 2 0 0  2 0 9  2 1 1  2 0 1  1 8 7  1 7 1  1 5 7  1 5 4 
1 5 7  1 6 8 1 8 4  1 9 3 2 0 1  2 0 1 1 8 5  1 6 4 1 3 8  1 1 4  9 6  9 3  9 8  1 1 5  1 3 9  1 6 8 1 9 0 2 0 2  2 0 1  1 8 8 1 7 0 1 5 0 1 3 3 1 2 7  
1 3 0 1 4 2  1 6 3  1 8 3  1 9 9 2 0 7  2 0 2  1 8 2  1 5 6  1 2 9  1 0 4  9 1  9 2  1 0 3  1 2 7  1 5 0 1 7 1  1 8 4  1 8 6  1 7 4 1 5 4 1 3 0 1 0 7  95  
9 6  1 1 1  1 3 7  1 6 5  1 8 7  204  2 0 7  1 9 6  1 7 2 1 4 4  1 1 9 9 9  9 2  1 0 1  1 2 1  1 4 7  1 6 9  1 8 7  1 9 1 1 8 3  1 6 1  1 3 3  1 0 8  9 3  
8 7  1 0 2 1 2 8  1 5 7 1 8 9  2 1 5  2 2 8  2 2 8  2 1 3  1 8 7  1 6 2  1 4 0  1 2 6  1 3 0  1 4 3  1 6 2  1 8 5  2 00 2 0 3  1 9 4 1 7 3 1 4 0  1 0 9  8 6  
7 2  7 3  9 3  1 2 4 1 5 6  1 8 6 2 0 3  2 1 4  2 0 5  1 8 5  1 6 5  1 4 4  1 2 3 1 1 9 1 2 9 1 4 6  1 6 5  1 7 8 1 8 3 1 7 5  1 5 9 1 2 9  9 5  6 8  
4 8  4 2  5 7  84 1 1 6 1 4 9  1 7 6 1 9 3 1 9 9  1 9 2 1 8 0 1 6 5  1 5 3  1 4 8  1 5 2  1 6 8 1 8 6  1 9 9  2 0 5  2 0 4  1 9 1  1 6 5  1 3 1  1 00 
78  6 2  6 3  8 0  1 0 5  1 3 6 1 6 1  1 8 3  1 9 2 1 9 6 1 9 1  1 8 2 1 7 3  1 7 1  1 7 1  1 8 2  1 9 7  2 1 0  2 1 7  2 1 6  2 0 5  1 8 7  1 5 7  1 2 8 
1 0 2  7 9  7 3  7 7  9 0  1 1 0  1 3 0 1 4 7  1 6 0  1 6 7  1 6 8  1 6 5 1 6 4 1 6 4 1 6 5  1 7 2 1 8 5  1 9 8 2 0 7  2 1 0  2 0 2  1 8 8  1 6 8  1 4 4  
3 6 5 0 3 6 3 5  4 2 9 7  4 8 1 8  4 6 2 7  4 0 4 6  3 7 5 0  4 2 8 0  5 3 3 6  5 9 4 3  5 5 8 4  4 5 3 2  
3 5 2 2  3 9 1 8  4 6 4 0  4 8 0 9  4 3 4  2 3 8 1 2  3 9 0 8  4 8 1 0  5 7 3 3  5 8 9 5  5 1 0  I 4 0 4 0  
1 1 8 1 1 7  1 3 9 1 5 5 1 4 9  1 3 1  1 2 1  1 3 8 1 7 2 1 9 2  1 80 1 4 6  
1 1 4 1 2 6  1 5 0 1 5 5  1 4 0 1 2  3 1 2 6  1 5 5  1 8 5 1 90 1 6 5  1 3 0 
SCH MEAN SUM MEAN 
( 2 5 )  ( 2 5 ) 
3 3 5 0  1 4 0 3 4 4 9  1 3 8  
3 3 4 2  1 3 9  34 5 5  1 3 8  
3 3 5 7  1 4 0  3 5 00 1 4 0  
3 6 9 9  1 5 4 3 8 6 9  1 5 5 
3 6 0 9  1 5 0 3 7 7 7  1 5 1  
3 5 7 0 1 4 9  3 7 4 0  1 5 0 
· 3 4 0 3  1 4 2  3 5 4 9  1 4 2  
3 0 8 3  1 2 8  3 2 0 9  12 8 
3 1 3 9 1 3 1  3 2 5 7  1 3 0 
3 2 4 4  1 3 5  3 3 3 5  1 3 3  
3 1 1 6 1 3 0  3 1 9 5  1 2 8  
3 2 0 7  1 3 4 3 2 8 5  1 3 1  
3 3 1 0  1 3 8 3 3 9 1  1 3 6  
3 4 00 1 4 2  3 4 8 4  1 3 9  
3 4 4 2  1 4 3 3 5 5 0  1 4 2  
3 900  1 6 3 4 0 3 0 1 6 1  
3 9 08  1 6 3 4 0 3 9  1 6 2  
3 6 4 6  1 5 2  3 7 8 6  1 5 1  
3 60 0  1 5 0  3 7 5 2  1 5 0 
3 6 3 0  1 5 1  3 7 8 5  1 5 1  
3 4 5 8  1 4 4  3 6 0 8  1 4 4  
3 4 6 2  1 4 4  3 6 2 2  1 4 5  
3 8 3 7  1 6 0 3 9 9 4 1 6 0  
3 7 7 5 1 5 7  3 9 0 5  1 5 6  
3 5 6 1  1 4 8  3 6 5 7  1 4 6  
3 5 2 3  1 4 7  3 6 1 0  1 4 4  
3 8 8 7  1 6 2 3 9 5 9  1 5 8 
3 4 8 9  1 4 5  3 5 3 7  1 4 1  
3 6 0 3  1 5 0 3 6 8 1  1 4 7  
384 3 1 6 0  3 9 4 5  1 5 8  
3 6 3 5  1 5 1  
TOTAL 
1 0 9 0 2 8  
MONTHLY MEAN 











1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
2 0  
2 1  
2 2  
2 3  
2 4  
2 5  
2 6  
2 7  
2 8  
2 9  
3 0  
SUM 
�!EAN 
T i me 
0 1 2 3 4 
1 1 9 1 00 8 5  7 9  8 4  
5 6 7 
S tat ion  
Lati t ude 
Long i tude  
Dura t i o n  
Un i t  
8 9 1 0  
SYOWA STATION 
6 9 ° O' 2 8" S 
3 9 ° 3 4 '  1 3" E 
Apr . 1 -Apr . 3 0  
CENTIMETER 
1 1  1 2  1 3  1 4  
1 9 9 0  
1 5  1 6  1 7  1 8  1 9  2 0  2 1  2 2  2 3  
9 5  1 0 7  1 1 7  1 2 8  1 3 6  1 4 4 1 4 8  1 5 2  1 5 8  1 6 7  1 7 2  1 8 2  1 9 3  2 0 0  2 0 4  1 9 9 1 9 3  1 7 8 1 6 0 
1 4 4  1 2 7  1 1 3  1 0 4 9 9  1 0 1  1 0 6 1 1 3  1 2 1  1 2 8  1 3 6  1 4 8  1 5 4 1 6 8 1 7 8 1 8 7  1 9 4 2 0 1  2 0 6  2 0 5  2 0 4  1 9 6  1 8 6  1 7 7  
1 6 8 1 5 5  1 4 7  1 3 7  1 2 7  1 2 1  1 1 6 1 1 1  1 0 8  1 1 3 . 1 1 8 1 2 5  1 3 7  1 5 0  1 6 2  1 7 7  1 8 5  1 8 7  1 9 1  1 9 0 1 8 4  1 7 8 1 7 0 1 6 7  
1 6 3  1 5 9  1 5 6 1 5 1  1 4 4 1 3 4 1 2 1  1 1 0  1 00 9 5  9 7  1 0 3 1 1 5  1 3 1  1 4 8  1 6 6 1 7 6 1 7 9 1 7 6 1 7 2  1 6 6 1 5 5  1 4 9  1 5 1  
1 5 5  1 6 0 1 6 7  1 7 0 1 6 9  1 6 1  1 4 8  1 2 9  1 1 5  1 0 5  1 0 3  1 0 7  1 1 8 1 3 5  1 5 6  1 7 5 1 8 6 1 9 1  1 8 6  1 7 5  1 6 6  1 5 3  1 4 5  1 4 6  
1 5 1  1 6 0  1 7 3  1 8 2  1 8 7  1 8 4 1 7 2 1 5 4 1 3 3 1 1 8 1 1 0 1 0 7  1 1 6 1 3 2  1 5 4 1 7 3 1 8 4  1 9 2  1 8 8 1 7 5 1 6 1  1 4 5  1 3 2  1 3 0 
1 3 7 1 5 1  1 6 8  1 8 7  2 0 0  2 0 2  1 9 3 1 7 8 1 5 6  1 3 5  1 2 4 1 1 8 1 2 4 1 3 9  1 6 2 1 8 1  1 9 5  2 0 4  2 0 2  1 9 0 1 7 2 1 5 4  1 3 8  1 3 3 
1 3 9  1 5 5  1 7 8 1 9 9  2 1 6  2 2 5  2 2 3  2 0 8  1 8 6  1 6 4 1 4 4  1 3 3  1 3 2 1 4 5  1 6 5  1 8 3  1 9 8  2 0 6  2 0 4  1 8 9  1 6 8  1 4 5  1 2 5  1 1 3 
1 1 4 1 2 8 1 4 9  1 7 5  1 9 8 2 1 1  2 1 6  2 0 6  1 8 6  1 6 4 1 4 3  1 2 8  1 2 5  1 3 3  1 5 0 1 7 3 1 8 9  2 0 0  2 0 1  1 8 9  1 6 7 1 4 2  1 1 9 1 0 1  
9 9  1 1 1  1 3 5  1 6 3 1 9 0 2 1 2  2 2 1  2 1 8  2 0 3  1 8 1  1 6 3 1 4 4  1 3 6  1 4 1  1 5 4  1 7 3 1 9 1  1 9 9  2 0 0 1 8 9  1 6 7  1 4 0  1 1 3  9 5  
8 7  9 1  1 1 1  1 3 8 1 6 5 1 8 8  2 0 5  2 0 9  1 9 9 1 8 5  1 6 7 1 5 2  1 4 3  1 4 3  1 5 6  1 7 4 1 9 1  2 0 4  2 0 4  1 9 7  1 7 8 1 4 9  1 2 3  1 00 
8 5  8 5  9 9  1 2 3  1 5 2 1 8 1  1 9 7  2 0 8  2 0 8  1 9 7  1 8 1  1 7 0  1 5 9  1 5 4  1 6 4 1 7 9  1 9 7  2 0 6  2 1 1  2 0 5  1 8 9  1 6 6  1 3 5 1 1 1  
9 3  8 9  9 5  1 1 2 1 4 1  1 6 5  1 8 6  1 9 8 2 0 4  1 9 7 1 8 6  1 7 5  1 6 8 1 6 4 1 6 4 1 7 6 1 9 3  2 0 2  2 0 5  2 0 5  1 9 1  1 6 8 1 4 2  1 1 6  
9 5  8 6  8 6  9 6  1 1 9  1 4 1  1 6 2  1 7 5 1 8 6  1 8 5  1 8 0 1 7 4  1 6 8  1 6 8  1 7 3 1 8 4  1 9 5  2 1 0 2 2 0 2 1 9  2 0 9  1 9 1  1 6 8 1 4 4  
1 2 5  1 1 0  1 0 4 1 1 1  1 2 3  1 4 0  1 5 8  1 7 1 1 8 0  1 8 4  1 8 4  1 7 9  1 7 7  1 7 5 1 7 7  1 8 2  1 9 2 2 0 2  2 0 9  2 0 9  2 0 4  1 9 1  1 6 9 1 4 8  
1 3 1  1 1 8 1 0 8  1 1 0 1 1 6  1 2 9  1 4 5  1 5 7  1 6 7  1 7 5 1 80 1 8 1  1 8 1  1 8 5  1 88 1 9 2  2 0 1  2 0 9  2 1 5  2 1 6  2 1 0 2 0 2  1 8 6  1 6 6  
1 5 2  1 4 0 1 2 9  1 2 6 1 2 5 1 3 1  1 3 7  1 4 7  1 5 6  1 6 4  1 7 2  1 7 9  1 8 4  1 90 1 9 7  1 9 9  2 0 5  2 1 0  2 1 4  2 1 2  2 0 8  1 9 9 1 8 7  1 7 7 
1 6 5  1 5 3  1 4 5  1 4 0  1 3 6  1 3 1  1 3 3 1 3 6  1 4 0  1 4 4  1 5 4  1 6 3 1 6 9  1 8 2  1 9 0  1 9 5 1 9 7  2 0 0  1 9 8 1 9 4  1 9 1  1 8 4  1 7 7 1 7 1  
1 6 7  1 5 9  1 5 4  1 5 0  1 4 3  1 3 6  1 2 9  1 2 5  1 2 3  1 2 6  1 3 1  1 4 3  1 5 5 1 6 9  1 8 5  1 90 1 9 3  1 9 4 1 8 9 1 8 4  1 7 9  1 6 9  1 6 7  1 6 6 
1 6 6  1 6 8 1 7 0 1 68 1 6 1  1 5 5 1 4 3  1 3 2  1 2 0  1 1 9  1 2 0 1 3 1  1 4 6  1 60 1 7 6 1 8 6  1 9 2  1 9 2  1 8 4 1 7 5  1 6 2  1 5 2  1 5 0  1 5 1  
1 5 8  1 7 1  1 7 7  1 8 5  1 8 5  1 7 5 1 6 4  1 4 5  1 3 3 1 2 1  1 1 8 1 2 6  1 3 9  1 5 6  1 7 5  1 9 2  1 9 7  1 98 1 8 8 1 7 5 1 5 9 1 4 5  1 4 0  1 4 2  
1 5 6  1 7 1  1 8 9  2 0 4  2 0 9  2 0 8  1 9 7 1 7 6 1 5 5  1 3 9  1 2 9  1 2 7  1 3 6 1 5 2  1 7 0 1 8 5 1 9 3  1 9 2 1 7 9 1 6 0  1 3 8 1 1 8 1 0 4  1 0 6  
1 1 9 1 3 9  1 6 2 1 8 3 2 0 1  2 0 5  1 9 8 1 8 2 1 60 1 3 6  1 2 2 1 1 5  1 2 0 1 3 2  1 5 0 1 6 6  1 7 7 1 7 6 1 6 6 1 4 2  1 1 4 8 9  7 1  6 4  
7 6  9 7  1 2 5  1 5 5  1 7 9  1 9 5 1 9 8 1 8 7  1 6 8 1 4 7  1 2 7  1 1 5  1 1 5 1 2 5  1 4 1  1 5 7  1 6 8  1 6 9  1 5 9  1 4 0  1 0 9  7 9  5 3  3 9  
4 0  60 8 8  1 2 0  1 5 2 1 7 9 1 8 9  1 9 0 1 7 7 1 5 7  1 3 9 1 2 8  1 2 3  1 2 9  1 4 4  1 5 9  1 6 9  1 7 5 1 6 9  1 5 2  1 2 1  8 5  5 8  3 6  
2 8  3 9  6 6  9 9  1 3 6 1 6 5 1 8 7  1 9 7  1 9 7  1 8 6  1 7 2 1 6 2  1 5 6  1 5 8  1 6 9 1 8 6  1 9 9 2 0 2  2 0 1  1 8 6  1 5 7  1 2 4 9 0  5 8  
4 2  4 0  5 3  7 8  1 0 8 1 3 7  1 6 3  1 7 6  1 8 2  1 8 0 1 7 2 1 6 4  1 5 7 1 5 2  1 6 1  1 7 7  1 8 6  1 9 8  1 9 9 1 8 9  1 6 7  1 3 6  1 0 2  6 7  
4 5  3 2  3 1  4 6  7 4  9 9  1 2 1  1 4 1  1 5 3  1 5 8 1 5 4  1 5 5  1 5 0 1 5 0  1 5 6  1 6 5  1 7 8 1 8 9  1 9 2 1 8 7  1 7 2 1 4 9  1 2 1  9 1  
6 4  4 5  3 8  4 1  5 6  7 3  9 3  1 0 9  1 2 4 1 3 4 1 3 9  1 4 0  1 4 5  1 4 5  1 4 8  1 5 6  1 6 8 1 7 8 1 8 6 1 8 6  1 7 6 1 6 3  1 4 5  1 2 2  
9 9  8 1  6 8  6 5  7 2  8 1  9 1  1 0 5 1 1 8  1 3 1  1 3 7  1 4 5  1 5 0  1 5 2  1 5 9  1 6 3  1 6 7  1 7 5 1 8 1  1 8 3  1 7 6 1 7 0 1 5 9  1 4 3  
3 4 8 2  3 6 6 9  4 3 6 7  4 8 1 9- 4 6 8 6  4 3 4 6  4 3 5 0 4 9 3 9  5 6 3 8  5 8 2 3  5 1 6 4 4 1 0 2  
3 4 8 0  3 9 9 7  4 6 6 0  4 8 1 0  4 5 04  4 2 8 5  4 5 7 3  5 3 2 3  5 8 3 3  5 5 9 4  4 6 3 0  3 6 9 1  
1 1 6  1 2 2 1 4 6  1 6 1  1 5 6 1 4 5  1 4 5  1 6 5 1 8 8  1 9 4 1 7 2 1 3 7  
1 1 6 1 3 3 1 5 5 1 6 0 1 5 0 1 4 3  1 5 2  1 7 7 1 9 4  1 8 6  1 5 4  1 2 3  
SUM MEAN SUM MEAN 
( 2 5 ) ( 2 5 ) 
3 5 0 0  1 4 6  3 6 4 4  1 4 6  
3 6 9 6  1 5 4  3 8 6 4  1 5 5  
3 6 2 4  1 5 1  3 7 8 7  1 5 1  
3 4 1 7  1 4 2  3 5 7 2 1 4 3  
3 6 2 1  1 5 1  3 7 7 2  1 5 1  
3 7 1 3  1 5 5  3 8 5 0  1 5 4  
3 9 4 3  1 6 4 4 0 8 2  1'6 3 
4 1 4 3  1 7 3  4 2 5 7  1 7 0 
3 9 0 7  1 6 3  4 0 06 1 6 0  
3 9 3 8  1 6 4 4 0 2 5  1 6 1  
3 8 5 9  1 6 1  3 94 4  1 5 8  
3 9 6 2  1 6 5  4 0 5 5  1 6 2 
3 9 3 5  1 6 4 4 0 3 0  1 6 1  
3 9 3 4  1 6 4 4 0 5 9  1 6 2  
4 0 04  1 6 7  4 1 3 5 1 6 5  
4 0 6 8  1 7 0 4 2 2 0 1 6 9  
4 1 4 0  1 7 3 4 3 0 5  1 7 2 
3 9 8 8  1 6 6  4 1 5 5  1 6 6  
3 8 2 6  1 5 9  3 9 9 2  1 60 
3 7 7 9 1 5 7  3 9 3 7  1 5  7 
3 8 6 4  1 6 1  4 0 2 0  1 6 1  
3 8 9 3  1 6 2  4 0 1 2  1 6 0  
3 4 8 9  1 4 5  3 5 6 5  1 4 3  
3 2 2 3  1 3 4 3 2 6 3  1 3 1  
3 1 3 9  1 3 1  3 1 6 7  1 2 7  
3 5 2 0  1 4 7  3 5 6 2  1 4 2  
3 38 6  1 4 1  3 4 3 1  1 3 7  
3 1 0 9  1 3 0  3 1 7 3 1 2 7  
2 9 74 1 2 4 3 0 7 3  1 2 3  
3 1 7 1  1 3 2 
TOTAL 
1 1 0 7 6 5  
MONTHLY MEAN 














1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
2 0  
2 1  
2 2  
2 3  
2 4  
2 5  
2 6  
2 7  
2 8  
2 9  





0 1 2 3 4 5 6 7 
S ta t i on 
Lat i tude 
Long i tude 
Dura t i o n  
Un i t  
8 9 1 0  
SYOWA STAT ION 
6 9 ° O' 28- S 
3 9 ° 3 4 '  l r  E 
May 1 -May 3 1  
CENTIMETER 
l 1 1 2  1 3  1 4  
1 9 9 0  
1 5  1 6  1 7 1 8  1 9 2 0  2 1  2 2  2 3  
1 2 6  1 1 4 1 0 1  9 1  8 5  8 4  8 8  9 7  1 0 6  1 1 6 1 2 6  1 3 5 1 4 2  1 4 9  1 5 7  1 6 0 1 6 2  1 6 5  1 6 9  1 7 1  1 6 8  1 6 5  1 5 8  1 5 0 
1 4 4  1 3 6 1 2 9  1 1 7  1 1 1  1 0 5 1 0 1  1 0 3  1 0 6  1 1 2  1 1 8 1 2 9  1 3 8  1 4 7  1 5 5  1 6 0 1 6 0  1 6 1  1 5 9  1 5 4 1 5 0 1 4 9  1 4 7  1 4 6  
1 4 6  1 4 7  1 4 4  1 3 9  1 3 4 1 2 2 1 1 6 1 1 1  1 0 5  1 0 6  1 1 1  1 1 9 1 3 1  1 4 0  1 5 2  1 5 5 1 5 7  1 5 3 1 4 9  1 4 3  1 3 4 1 3 0 1 2 8 1 2 9 
1 3 6 1 4 4  1 5 0 1 4 9  1 4 8  1 4 2  1 3 0 1 1 8 1 1 0 1 0 4' 1 0 8  1 1 3  1 2 3  1 3 7  1 4 8  1 5 3  1 5 4 1 5 0 1 4 1  1 3 1  1 1 8 1 0 9  1 0 9  1 1 2  
1 2 2  1 3 7  1 5 0  1 5 9 1 6 2  1 6 0 1 5 0  1 3 5  1 2 6  1 1 5 1 1 3  1 1 8 1 2 9  1 3 8 1 5 1  1 6 2  1 6 3  1 5 7  1 4 6  1 3 1  1 1 3  9 9  9 3  9 5  
1 0 8  1 2 4  1 4 5  1 5 9  1 6 8 1 6 9  1 6 3  1 5 0 1 3 3  1 2 4  1 1 5 1 1 6 1 2 4  1 3 4 1 4 8  1 5 8 1 6 1  1 5 8 1 4 9  1 2 9  1 1 0 9 2  8 0  8 2  
9 4  1 1 3 1 3 5  1 5 6  1 7 4  1 8 3  1 8 1  1 6 9  1 5 6  1 4 1  1 3 1  1 2 7 1 3 4  1 4 6  1 5 9  1 6 8 1 7 4  1 7 0 1 6 1  1 4 4  1 2 1  9 7  8 2  7 8  
8 5  1 0 4  1 3 1  1 5 6  1 7 8 1 9 2  1 9 7  1 9 0 1 7 6 1 6 6 1 5 1  1 4 2  1 4 8  1 5 7  1 6 9  1 8 1  1 8 8  1 8 7  1 7 9  1 6 0 1 3 2  1 0 7  8 6  7 4  
7 5  8 9  1 1 4 1 3 9  1 6 5  1 8 3  1 9 3  1 9 0 1 7 9  1 6 9  1 5 3  1 4 4  1 4 1  1 4 9  1 6 3  1 7 4 1 8 3  1 8 6 1 7 8  1 6 0  1 3 5  1 0 8 8 4  6 7  
6 2  7 3  9 3  1 2 0 1 4 9  1 6 9  1 8 5 1 8 9  1 8 3  1 7 1  1 6 1  1 5 0 1 4 6  1 4 9  1 6 1  1 7 5 1 8 6  1 9 0 1 8 6  1 7 4 1 4 9  1 1 9 9 4  7 2  
6 1  6 7  8 1  1 0 7  1 3 3  1 5 7  1 7 5  1 8 3  1 8 4  1 7 4 1 6 3  1 5 6 1 4 8  1 4 9  1 5 8 1 7 0 1 8 0  1 8 7  1 8 6  1 7 6 1 5 5  1 2 6  9 8  7 5  
5 8  5 7  6 9  8 8  1 1 3  1 4 0  1 6 2 1 7 3 1 8 0  1 7 7  1 6 8 1 6 2 1 5 9 1 5 5  1 5 8 1 7 2 1 8 2  1 8 9 1 9 3 1 8 6  1 6 8 1 4 4  1 2 1  9 3  
7 6  6 6  7 1  8 5  1 0 7  1 3 1  1 5 5  1 7 1  1 8 2  1 8 5 1 8 0  1 7 8 1 7 6 1 7 2  1 7 8 1 8 5 1 9 6  2 0 6  2 0 9  2 0 8  1 9 6 1 7 6 1 5 1  1 2 7  
1 1  0 9 6  9 3  9 9  1 1 4 1 3 4  1 5 4  1 6 9 1 8 4  1 9 0 1 8 9  1 8 6 1 8 5  1 8 4 1 8 5 1 8 9 1 9 6  2 0 4  2 1 0  2 1 1  2 0 2  1 8 5 1 6 5 1 4 3  
1 2 3  1 0 7  9 6  9 6  1 0 3  1 1 8 1 3 4  1 4 7  1 6 3 1 6 8 1 7 1  1 7 6 1 7 3 1 7 4 1 7 3  1 7 4 1 7 9 1 9 0 1 9 4  1 9 5  1 9 2  1 8 1  1 6 6  1 5 0 
1 3 5  1 1 8 1 0 8  1 0 7  1 0 7  1 1 2  1 2 4 1 3 5  1 4 5  1 5 7  1 6 6  1 7 0 1 7 2  1 7 5 1 7 4 1 7 4 1 7 5  1 7 9 1 8 4  1 84 1 8 3  1 7 6 1 6 9  1 6 0 
1 5 0 1 3 8  1 2 7  1 2 2  1 1 8 1 1 9  1 2 2  1 2 9 1 3 8  1 4 8 1 5 8 1 6 7  1 7 2 1 7 4 1 7 6  1 7 7  1 7 3 1 7 3 1 7 2 1 7 0  1 7 1  1 6 7  1 6 7  1 6 4 
1 5 9  1 5 2  1 4 5  1 3 7  1 3 1  1 2 5  1 2 3  1 2 3 1 2 6  1 3 3 1 4 2  1 5 1  1 6 0 1 6 5  1 6 8 1 6 8  1 6 3  1 5 9 1 5 4  1 5 0 1 4 7  1 4 8  1 5 0 1 4 9  
1 5 5 1 5 7  1 5 5  1 5 7  1 4 9  1 3 8 1 3 2  1 2 6 1 2 4  1 2 5  1 3 1  1 4 0  1 5 1  1 6 2  1 6 4  1 6 6 1 6 0  1 5 0 1 4 2  1 3 3  1 2 3  1 2 3 1 2 9  1 3 1  
1 4 5  1 5 5  1 5 9  1 6 5  1 6 4  1 5 6  1 4 5  1 3 2  1 2 1  1 2 0 1 2 2  1 2 8 1 3 4 1 4 6  1 5 1  1 5 4 1 5 0 1 3 6  1 2 4 1 0 8  9 6  9 3  9 3  1 0 1  
1 1 6  1 3 6 1 5 6  1 6 8  1 7 5  1 7 2  1 6 8 1 5 0 1 4 2  1 3 5  1 3 1  1 3 7  1 4 7  1 5 0 1 5 9  1 6 4 1 6 4 1 5 0 1 3 7  1 1 6 9 6  8 6  8 3  9 2  
1 0 6  1 3 0 1 5 3  1 8 2  1 9 7  2 0 7  207  1 9 5 1 8 3  1 7 0 1 6 5  1 6 6  1 7 0  1 8 1  1 90  1 9 6  1 9 6  1 8 6  1 6 6  1 4 5  1 1 5  9 3  7 9  8 0  
9 7  1 1 9  1 4 8  1 7 7 2 0 1  2 1 5  2 1 8  2 1 4 2 0 5  1 8 8 1 7 7  1 7 2 1 7 5  1 8 4  1 9 3  1 9 8  1 9 8 1 9 1  1 7 4 1 4 8  1 1 4 8 6  6 3  5 2  
5 9  7 7  1 0 6  1 3 9 1 6 8 1 9 5 2 1 0 2 1 1  2 0 7  1 9 8 1 8 6  1 7 8 1 7 7  1 8 6  1 9 5  2 0 2  2 0 4  2 0 4  1 9 0 1 6 7  1 3 6  1 0 4 7 6  5 6  
5 2  6 3  8 6  1 1 7  1 5 1  1 8 0  2 0 4  2 1 8  2 2 0  2 1 6  2 0 6  2 0 0  1 9 7 2 0 3  2 1 5  2 2 6  2 3 5  2 3 4  2 2 2  2 0 3  1 7 4 1 4 1  1 0 8  7 7  
6 1  5 9  7 1  9 5  1 2 3  1 5 0  1 7 6  1 9 4 2 0 3  2 0 3  1 9 8 1 9 2 1 8 6  1 8 6  1 9 3  2 0 5  2 1 4  2 1 9 2 2 2  2 1 1  1 8 9 1 6 2 1 2 9  9 8  
7 5  6 0  6 1  7 7  9 9  1 2 6  1 5 0  1 7 1  1 8 7  1 9 2 1 9 3  1 9 3 1 8 7  1 8 6 1 9 0 1 9 9  2 1 1  2 2 0  2 2 2  2 2 0  2 0 5  1 8 5  1 5 8  1 3 0 
1 0 5  8 5  7 7  7 9  9 4  1 1 3 1 3 1  1 5 3  1 6 9  1 7 8 1 8 2  1 8 5  1 8 2  1 8 1  1 7 8 1 8 2  1 9 0 2 0 0  2 0 9  2 1 0  2 0 3  1 9 3 1 7 6 1 5 3 
1 3 1  1 1 0 9 5  8 9  9 2  1 0 5  1 1 8  1 3 3  1 4 8  1 5 7  1 6 2  1 6 7 1 6 8 1 6 5  1 6 0  1 5 8 1 6 1  1 6 8 1 7 5 1 7 9 1 8 0  1 7 7 1 6 8 1 5 4  
1 4 0  1 2 6  1 1 1  1 0 1  9 8  1 0 2  1 1 3 1 2 7  1 3 8  1 5 0 1 5 9  1 6 7  1 6 8  1 7 2 1 6 9  1 6 7  1 6 3 1 6 2  1 6 9  1 7 3 1 7 3  1 7 4 1 6 9  1 6 5 
1 5 9 1 4 8  1 4 1  1 3 2  1 2 3  1 2 2  1 2 6 1 3 0 1 3 6  1 4 6 1 5 3 1 6 0 1 6 3  1 6 3  1 6 6 1 6 1  1 5 4 1 5 2  1 5 4 1 5 7  1 5 7  1 6 0 1 6 4  1 6 1  
3 3 7 1 3 6 0 1 4 2 3 4  4 7 5 1 4 8 6 5  4 7 8 9  4 90 6  5 2 5 6  5 5 3 2  5 4 2 5  4 7 0 5  3 8 4 3  
3 4 0 7  3 9 0 4  4 5 2 6 4 8 3 6  4 8 3 4  4 8 2 4  5 0 5 9  5 4 3 3  5 5 3 6  5 1 4 7  4 2 5 5  3 5 1 6  
1 0 9  1 1 6  1 3 7  1 5 3 1 5 7  1 5 4 1 5 8  1 7 0  1 7 8  1 7 5  1 5 2  1 2 4 
1 1 0 1 2 6 1 4  6 1 5 6  1 5 G 1 5 6 1 6 3  1 7 5  1 7 9 1 6 6  1 3 7  1 1 3  
SUM MEAN SUM MEAN 
( 2 5 ) ( 2 5 ) 
3 1 8 5  1 3 3 3 3 2 9  1 3 3  
3 2 3 7  1 3 5 3 3 8 3  1 3 5  
3 2 0 1 1 3 3  3 3 3 7  1 3 3  
3 1 3 7  1 3 1  3 2 5 9 1 3 0 
3 2 2 4  1 3 4 3 3 3 2  1 3 3  
3 1 9 9  1 3 3  3 2 9 3  1 3 2  
3 3 9 4  1 4 1  3 4 7 9  L3 9 
3 6 3 6  1 5 2  3 7 1 1  1 4 8  
3 5 2 1  1 4  7 3 5 8 3  1 4 3  
3 5 0 6  1 4 6  3 5 6 7  1 4 3  
3 4 4 9  1 4 4  3 5 0 7  1 4 0  
3 4 6 7  1 4 4  3 5 4 3  1 4 2  
3 7 6 7  1 5 7  3 8 7 7  1 5 5  
3 9 7 7 1 6 6  4 1 0 0  1 6 4  
3 7 4 3  1 5 6 3 8 7 8  1 5 5 
3 6 8 9  1 5 4 3 8 3 9  1 5 4 
3 6 9 2  1 5 4  3 8 5 1  1 5 4  
3 5 2 8  1 4 7  3 6 8 3  1 4 7  
3 4 2 3  1 4 3  3 5 6 8  1 4 3  
3 1 9 8  1 3 3 3 3 1 4  1 3 3  
3 3 3 0 1 3 9 3 4 3 6  1 3 7  
3 8 5 8  1 6 1  3 9 5 5  1 5 8  
3 9 0 7  1 6 3  3 9 6 6  1 5 9  
3 8 3 1 1 6 0 3 8 8 3  1 5 5  
4 1 4 8  1 7 3  4 2 0 9  1 6 8 
3 9 3 9  1 6 4 4 0 1 4  1 6 1  
3 8 9 7  1 6 2 4 0 0 2  1 6 0  
3 8 0 8  1 5 9  3 9 3 9  1 5 8  
3 5 2 0  1 4 7  3 6 60 1 4 6  
3 5 5 6  1 4 8  3 7 1 5  1 4 9  
3 5 8 8  1 5 0 
TOTAL 
1 1 0 5 5 5  
MONTHLY MEAN 














1 0  
1 1 
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
2 0  
2 1  
2 2  
2 3  
2 4  
2 5  
2 6  
2 7  
2 8  
2 9  
3 0  
SUM 
�! EAN 
T i me 
0 1 2 3 4 5 6 7 
Stat i o n  
Lat i tude  
Long i t ude 
Dura t i o n  
Un i t  
8 9 1 0  
SYOWA STATION 
6 9 ° O '  2 8" S 
3 9 ° 3 4 '  l r  E 
Jun , 1 - Jun . 3 0  
C ENTIMETER 
1 1  1 2  1 3  1 4  
1 9 9 0  
1 5 1 6  1 7  1 8  1 9  20  2 1  2 2  2 3  
1 6 3  1 6 5  1 5 7  1 5 2  1 4 5  1 4 1  1 3 7  1 3 4 1 4 0  1 4 1  1 5 0 1 5 5  1 5 7 1 5 7  1 5 8 1 5 4  1 4 5  1 3 8 1 3 2  1 2 4 1 2 5  1 2 6 1 3 0 1 3 4 
1 4 0  1 4 7  1 5 0 1 4 8  1 4 9  1 4 7  1 3 8  1 3 3 1 3 1  1 3 1  1 3 5  1 4 4  1 4 7  1 5 1  1 5 1  1 5 2  1 4 4  1 3 4 1 2 5 1 1 6 1 0 7  1 0 8  1 1 3  1 2 2  
1 3 0 1 4 1 1 5 1  1 6 6  1 6 7 1 6 5 1 6 3  1 5 4 1 5 0 1 4 8  1 5 1  1 5 6  1 6 3 1 6 8  1 7 1  1 7 2 1 6 8 1 5 6 1 4 5  1 3 1  1 1 6 1 1 3 1 0 9  1 1 7  
1 3 1  1 4 7 1 5 8  1 7 2 1 8 3  1 8 7  1 8 0  1 7 3 1 6 7  1 6 0  1 5 7 1 6 1  1 6 6 1 6 8 1 7 0 1 7 3 1 6 6  1 5 5  1 3 8  1 2 1  9 9  9 0  8 3  8 6  
9 5  1 1 4 1 3 0 1 5 3 1 6 8  1 7 1  1 7 3 1 7 0 1 6 0  1 5 4 1 5 0  1 4 8  1 5 4 1 6 1  1 6 7  1 7 1  1 6 9  1 6 1  1 5 1  1 3 0  1 0 6 8 7  7 7  7 6  
8 7  1 0 5  1 2 6  1 5 0 1 6 9 1 8 3  1 8 8  1 8 3  1 7 7 1 6 7  1 5 7  1 5 9  1 5 7  1 6 5  1 7 2 1 7 5 1 7 5 1 7 0 1 5 6  1 3 5 1 1 3  90  70  6 2  
7 4  8 7  1 0 7  1 3 5  1 5 9  1 7 8 1 90 1 8 9  1 8 2  1 7 6  1 6 5 1 6 4  1 64 1 6 8  1 7 8 1 8 6  1 90 1 8 6  1 7 6 1 5 7  1 3 1  1 0 9  8 3  i 1  
6 8  8 1  1 0 2  1 2 6  1 5 5  1 7 9  1 9 7 1 9 9 1 9 7  1 9 3  1 8 2 1 7 7  1 7 5  1 7 7  1 8 6  1 9 4 2 0 4  2 0 4  1 9 5  1 8 1  1 5 8  1 2 9 1 0 1  8 0  
7 6  7 9  9 2  1 1 7  1 4 5  1 7 2  1 8 9  1 9 8 2 0 3  1 9 8 1 8 8 1 8 3  1 7 8 1 7 5 1 8 6  1 9 6 2 0 4  2 0 8  2 0 6  1 9 5  1 7 1  1 4 4  1 1 9  94  
79  7 6  8 5  1 0 8  1 3 3  1 6 2  1 8 1  1 9 5  2 0 4  2 0 1  1 9 4 1 8 5  1 80 1 7 5  1 8 5 1 9 1  2 0 2  2 0 7  2 0 9  2 0 1  1 8 3  1 5 9 1 3 1  1 00 
8 3  7 3  7 7  8 7  1 1 2 1 3 8 1 5 9  1 7 5 1 8 6  1 8 8 1 8 0 1 7 9 1 7 0 1 6 5  1 6 6  1 7 2  1 8 5 1 9 5  1 9 8 1 9 7  1 8 6 1 6 7  1 4 0  1 1 4  
9 1  7 9  7 2  8 2  9 8  1 2 2  1 4 1  1 6 1  1 7 3 1 7 7  1 7 7 1 7 2  1 6 7 1 5 8  1 5 9 1 6 0  1 70 1 8 5  1 9 1  1 9 4 1 8 9  1 7 6 1 5 1  1 3 2  
1 1 3  9 4  8 6  8 9  9 9  1 1 7 1 3 4  1 5 5  1 6 7  1 7 5  1 8 1  1 7 4 1 7 0 1 6 7  1 6 1  1 6 2 1 6 8 1 7 5 1 88 1 9 3  1 9 1  1 8 7 1 7 1  1 5 4 
1 3 8 1 2 0  1 0 9  1 0 4 1 0 8 1 1 9 1 3 1  1 4 8  1 6 0 1 6 8  1 7 1  1 7 2 1 6 8 1 5 8 1 5 1  1 5 0 1 5 0 1 5 3  1 6 1  1 6 8  1 7 1  1 7 0 1 6 2  1 5 0 
1 3 7  1 2 9  1 1 7 1 08 1 0 5  1 1 0 1 1 9 1 2 8  1 4 0  1 4 8  1 5 2 1 5 2  1 5 0 1 4 5  1 3 8 1 3 1  1 2 5 1 2 4 1 3 1  1 3 8  1 3 9 1 4 3  1 4 4  1 4 4  
1 3 9 1 3 1  1 2 3  1 2 0 1 1 4 1 1 3  1 1 5  1 2 0  1 3 1  1 3 4  1 4 2  1 5 0 1 4 9  1 4 5  1 3 7 1 3 1  1 2 3  1 1 6 1 1 5 1 1 9 1 2 0  1 3 0 1 3 5  1 4 1  
1 4 7  1 5 0  1 4 9  1 4 7  1 4 4  1 4 2  1 3 9 1 3 8 1 4 4  1 5 0 1 5 2  1 6 0  1 6 1  1 5 8  1 5 4 1 4 6  1 3 4  1 2 2  1 : 2  1 1 0 1 0 7  1 1 5  1 2 1  1 3 1  
1 4 8  1 5 8  1 6 3 1 6 8 1 7 2 1 6 8  1 6 4 1 5 8 1 5 7  1 5 5  1 5 8 1 6 2  1 6 4 1 6 6  1 6 3  1 5 4  1 4 0  1 2 7  1 1 3  9 9  9 3  94 95 1 09 
1 3 0 1 4 6  1 6 2 1 7 3  1 8 3  1 8 5  1 80 1 7 5 1 7 2 1 6 8  1 6 8 1 6 7  1 6 7  1 7 1  1 6 8 1 6 4 1 4 9  1 3 4 1 1 5 9 3  8 0  7 3  7 0  7 9  
9 7  1 1 7  1 3 9 1 6 0  i 8 0 1 8 8 1 90 1 8 6  1 7 8  1 7 3 1 6 8  1 6 8  1 6 9  1 6 9  1 7 0  1 6 9  1 5 9  1 4 5  1 2 5  9 9  7 2  5 6  4 6  4 6  
6 0  8 2  1 0 9 1 3 5  1 6 3  1 7 9 1 8 7  1 9 1  1 84 1 7 6 1 7 1  1 7 0 1 7 2 1 7 8 1 8 4 1 8 5  1 8 0 1 6 9  1 5 4 1 2 9  9 6  6 9  5 0  4 1  
4 5  6 2  8 9  1 2 0 1 4 9  1 7 4 1 9 0 1 98 1 98 1 8 9  1 8 3 1 8 2  1 8 1  1 8 4 1 9 2 1 9 9  2 00 1 9 2  1 8 5 1 6 2  1 2 8  9 6  6 9  4 8  
4 2  5 2  7 2  1 0 0 1 3 4 1 6 1  1 8 6  2 0 1  2 0 3  2 0 1  1 9 2 1 8 6  1 8 1  1 8 6  1 9 4 2 0 0  2 1 0 2 1 0  2 0 6  1 9 4 1 6 6 1 3 1  9 6  7 0  
5 3  4 8  5 9  8 0  1 1 1  1 4 0  1 6 4 1 8 2  1 8 9  1 9 1  1 8 7  1 8 0  1 7 2 1 7 1  1 7 9 1 8 9  2 0 2  2 0 8  2 1 1  2 0 7  1 8 7  1 5 9 1 2 7  9 5  
7 2  6 0  6 0  7 4  9 5  1 2 5  1 4 5  1 6 5  1 8 0 1 8 2  1 7 6 1 7 2  1 6 5  1 5 7 1 5 9 1 6 8  1 7 9 1 9 2  2 0 1  2 0 3  1 9 3  1 74 1 5 0  1 2 1  
9 5  7 8  7 1  7 9  9 7  1 1 3 1 3 8 1 5 7  1 7 1  1 7 8 1 7 1  1 6 8  1 6 2  1 5 1  1 5 0 1 5 5  1 6 0 1 7 2 1 8 3 1 9 1  1 8 9  1 84 1 6 4  1 4 7  
1 2 4 1 0 1  8 8  8 8  9 6  1 1 1  1 3 2 1 4 8  1 6 3  1 6 8  1 7 3 1 6 2  1 5 2  1 4 7  1 3 9  1 4 1  1 4 1  1 5 4 1 7 2 1 7 0 1 8 0 1 7 9 1 7 1  1 5 6 
1 4 1  1 3 1  1 1 5 1 0 6 1 0 8 1 2 3  1 3 5  1 4 3  1 5 8 1 6 8  1 7 0 1 6 7  1 6 4 1 5 0  1 4 5  1 3 7  1 3 3  1 4 7  1 5 8 1 6 4 1 7 1  1 7 7  1 7 5 1 6 5  
1 6 2  1 5 2  1 4 1  1 3 4 1 3 4 1 3 6  1 4 7  1 5 5  1 6 5  1 6 9  1 7 0 1 70 1 6 6 1 5 1  1 4 5  1 3 5  1 3 0 1 3 1  1 3 1  1 3 8  1 4 7  1 4 9  1 5 2  1 5 4 
1 5 1  1 4 9  1 4 4 1 4 3  1 4 0  1 4 0  1 4 9  1 5 5 1 5 9  1 6 5 1 6 8 1 6 8  1 6 7  1 5 4 1 4 6  1 3 6 1 2 7 1 2 1  1 1 6 1 1 8 1 2 0 1 2 9  1 3 1  1 3 4 
3 2 1 1  3 4 0 3  4 1 1 5 4 7 8 1  5 0 8 9  5 0 3 9  4 9 58  4 9 2 4  4 9 3 2  4 80 0  4 2 3 4  3 5 3 6  
3 2 5 4  3 7 2 4  4 4 8 9  4 9 6 7  5 0 9 2  5 0 1 3  4 8 9 6  4 9 4 8  4 8 9 1  4 5 7 7  3 9 1 3  3 2 7 3  
1 0 7  1 1 3  1 3 7  1 5 9 1 7 0 1 6 8  1 6 5 1 6 4  1 6 4 1 6 0  1 4 1  1 1 8 
1 0 8  1 2 4 1 5 0 1 6 6 1 7 0 1 6 7  1 6 3  1 6 5  1 6 3 1 5 3 1 3 0 1 0 9  
S UM M EAN SUM MEAN 
( 2 5 ) ( 2 5 ) 
3 4 60 1 4 4  3 600  1 4 4  
3 2 6 3  1 3 6  3 3 9 3  1 3 6  
3 5 7 1  1 4  9 3 70 2  1 4 8  
3 5 9 1  1 5 0 3 6 8 6  1 4  7 
3 3 9 6  1 4 2  3 4 8 3  1 3 9 
3 4 9 1  1 4 5  3 5 6 5  1 4 3  
3 6 0 5  1 5 0 3 6 7 3  1 4 7  
3 8 4 0  1 60 3 9 1 6  1 5 7  
3 9 1 6  1 6 3  3 9 9 5  1 6 0  
3 9 2 6  1 64 4 0 0 9  1 6 0  
3 6 9 2  1 5 4 3 78 3  1 5 1  
3 5 7 7  1 4 9  3 6 90 1 4 8  
3 6 7 1  1 5 3  3 8 0 9  1 5 2  
3 5 6 0  1 4 8  3 6 9 7  1 4 8  
3 1 9 7 1 3 3  3 3 3 6  1 3 3  
3 0 9 3  1 2 9  3 2 4 0  1 30 
3 3 3 4 1 3 9  3 4 8 2  1 3 9 
3 4 4 8  1 4 4  3 5 7 8  1 4 3  
3 4 7 2  1 4 5  3 5 6 9  1 4 3  
3 3 6 9  1 4 0  3 4 2 9  1 3 7  
3 4 1 4  1 4 2  3 4 5 9  1 3 8  
3 6 1 5  1 5 1  3 6 5 7  1 4 6  
3 7 7 4 1 5 7 3 8 2 7  1 5 3  
3 6 9 1  1 5 4 3 7 6 3  1 5 1  
3 5 6 8  1 4 9  3 6 6 3  1 4 7  
3 5 2 4 1 4  7 3 6 4 8  1 4 6  
3 4 5 6  1 4 4  3 5 9 7  1 4 4  
3 5 5 1  1 4 8  3 7 1 3  1 4 9  
3 5 6 4  1 4 9  3 7 1 5  1 4 9  
3 4 3 0  1 4 3  
TOTAL 
1 06 0 5 9  
MONTHLY MEAN 












1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
2 0  
2 1  
2 2  
2 3  
2 4  
2 5  
2 6  
2 7  
2 8  
2 9  
3 0  
3 1  
SUM 
�!EAN 
T i me 
0 1 2 3 4 5 6 7 
Station  
Lat i tude 
Long i tude 
Dura t i o n  
U n i t  
8 9 1 0  
SYOWA STATION 
6 9 ° O' 2 8" S 
3 9 ° 3 4 '  1 3" E 
J u l , 1 - Ju l . 3 1  
C ENTIMETER 
1 1  1 2  1 3  1 4  
1 9 9 0  
1 5  1 6  1 7  1 8  1 9  2 0  2 1  2 2  2 3  
1 3 7  1 4 5  1 4 6  1 4 4  1 4 7  1 4 6  1 4 8  1 5 2 1 5 5 1 5 9  1 5 8 1 6 2  1 5 7  1 5 0  1 4 7  1 3 5  1 2 8 1 1 7  1 1 3  1 0 7  1 0 7  1 0 9  1 1 3 1 2 1  
1 3 1  1 4 3  1 5 7  1 6 2  1 6 9  1 7 3 1 7 2  1 7 4  1 7 8 1 7 9  1 8 2  1 8 4  1 8 6 1 8 3  1 7 9  1 7 6  1 6 8 1 5 3  1 4 5  1 3 5  1 2 9  1 2 4 1 2 3  1 3 1  
1 4 1  1 5 0 1 6 5 1 7 5  1 8 4 1 8 6  1 8 6  1 8 9  1 8 6  1 8 4 1 8 2  1 8 0  1 8 1  1 8 1  1 7 4  1 7 3  1 6 2 1 4 9  1 3 8 1 2 0  1 08 1 0 2  9 4  9 5  
1 0 8 1 2 2 1 3 8  1 5 6  1 6 6  1 7 7  1 7 9  1 7 7  1 7 0  1 6 6 ·  1 6 0  1 6 3  1 6 5  1 6 3  1 6 8 1 6 7  1 6 0 1 5 5  1 4 2  1 2 3  1 0 6  9 5  8 7  8 8  
1 0 0 1 2 0  1 4 3  1 6 6  1 8 6  2 0 1  2 0 9  2 0 7  2 0 4  1 9 6  1 9 1  1 9 2  1 9 4 1 9 3 1 9 6  2 0 1  1 94 1 8 6  1 7 2  1 5 1  1 2 9  1 0 5  88 8_1 
87  9 9  1 2 1  1 4 7  1 6 7  1 8 6  1 9 8  1 9 9  1 9 5  1 8 4  1 7 9 1 7 5 1 7 5  1 7 8  1 8 6  1 9 2  1 9 4 1 8 9  1 8 0 1 5 7  1 3 3  1 0 5  8 3  7 3  
7 7  88  1 0 8 1 3 3  1 6 2  1 8 1  1 94 2 0 2  1 9 9  1 8 6  1 8 1  1 7 1  1 7 3  1 7 2  1 8 3  1 9 2  1 9 8 2 0 1  1 9 4 1 7 5 1 5 2  1 2 3  9 5  7 9  
6 9  7 2  9 3  1 1 9 1 4 7  1 7 1  1 9 1  1 9 8  1 9 5  1 9 1  1 8 1  1 6 9  1 6 6 1 6 6  1 7 3  1 8 6  1 9 3  1 9 7 1 9 8 1 8 5  1 6 1  1 3 1  1 0 4  7 9  
6 4  64  7 7  9 8  1 2 8  1 5 4 1 7 4  1 8 8 1 9 5 1 8 8 1 7 8 1 6 7  1 5 9 1 5 6  1 6 2  1 7 2 1 8 6  1 9 6 1 9 9  1 9 5  1 7 6  1 4 5  1 20 9 3  
74 6 6  7 3  9 0  1 1 5  1 4 3  1 6 7 1 8 0  1 9 1  1 8 6  1 7 8 1 7 3  1 6 5  1 5 8 1 6 3  1 7 6  1 9 3 2 1 1  2 2 0  2 2 2  2 1 0  1 8 8  1 5 7  1 2 9  
1 0 5  8 9  8 2  9 5  1 1 4 1 3 7  1 5 9  1 7 4  1 8 6  1 8 6  1 7 6 1 6 5 1 5 3  1 4 0 1 3 8 1 4 6  1 5 8  1 7 1  1 8 5  1 9 2  1 8 6  1 7 4 1 5 0 1 2 6  
1 0 4  8 8  7 8  8 5  9 5  1 1 3  1 3 8 1 4 9  1 5 9 1 6 5  1 5 7  1 4 6  1 3 2  1 1 9  1 0 9  1 1 2  1 2 3 1 3 6  1 5 5  1 6 5 1 6 8 1 6 7  1 5 1  1 3 1  
1 1 3  9 8  8 9  9 2  1 0 0  1 1 6 1 3 6  1 5 2 1 6 4 1 6 8  1 6 6  1 5 7 1 4 4  1 3 1  1 2 2  1 1 8 1 2 4  1 3 4 1 5 0  1 6 3 1 7 0 1 7 7  1 7 0  1 5 8  
1 5 1  1 3 9  1 3 3  1 3 4 1 3 6  1 4 9  1 � 6  1 8 2  1 9 2  2 0 2  1 9 8 1 9 1  1 7 8 1 5 9  1 4 7  1 3 4  1 3 3  1 3 8 1 4 6  1 5 4 1 6 4 1 6 8 1 7 1  1 6 4 
1 6 0  1 5 0  1 4 4  1 4 0  1 3 9  1 4 4 1 5 2 1 6 2  1 6 7  1 7 2 1 6 9 1 6 3  1 5 4 1 4 0  1 2 4  1 1 4 1 0 7  1 0 7  1 1 0  1 1 9  1 2 7  1 3 8  1 4 5  1 5 2  
1 5 9 1 6 2 1 6 3 1 6 8  1 6 8 1 6 9  1 7 3  1 8 0 1 8 3  1 8 6  1 8 5  1 8 1  1 7 4 1 5 9  1 4 4  1 3 3  1 1 8  1 0 5  1 0 3  1 0 5  1 0 7  1 1 6  1 2 6  1 3 2  
1 4 7  1 5 7  1 6 8 1 7 6 1 8 1  1 8 6  1 8 7  1 9 2  1 9 3 1 9 3  1 9 2 1 9 4  1 8 7  1 7 7 1 6 8  1 6 0  1 4 6 1 3 1  1 1 5  1 0 9 1 0 5  1 0 5 1 0 9  1 1 4  
1 3 4  1 4 9  1 6 6 1 8 2  1 9 6  2 0 4  2 0 4  2 0 7  2 0 6  2 0 1 2 0 3  2 0 2  1 9 5  1 8 8  1 8 3 1 7 5  1 6 1  1 4 4  1 2 6  1 0 4 9 2  8 5  8 3  8 9  
1 0 3 1 2 4  1 4 2  1 6 4 1 8 8  1 9 9  2 0 4  2 0 4  2 0 0  1 9 6  1 9 4 1 9 1  1 9 0 1 9 3 1 9 1  1 8 9  1 7 6  1 6 7  1 4 7  1 2 1  9 5  8 1  6 5  6 5  
7 2  9 1  1 1 3 1 4 5 1 6 8 1 8 4  1 9 5 2 0 0  1 9 3  1 8 6  1 8 2  1 7 8 1 7 6  1 8 1  1 8 5  1 8 6  1 8 6  1 7 5 1 60 1 3 5  1 0 8  7 7  5 7  4 7  
4 6  60  8 4  1 1 3  1 4 1  1 6 4 1 8 3  1 90  1 8 6 1 7 9  1 7 1  1 6 3 1 6 2  1 6 8  1 7 6 1 8 5  1 8 7  1 8 9  1 8 2  1 5 9  1 3 1  9 8  6 9  5 0  
4 0  4 6  6 7  9 5  1 2 8 1 5 6  1 7 7  1 8 6  1 88 1 7 9  1 7 1  1 5 7  1 5 5  1 6 0 1 6 6 1 8 1  1 9 2  1 9 7  1 9 7  1 8 4  1 5 7  1 2 5  9 3  6 5  
4 9  4 7  5 7  8 3  1 1 3 1 3 9  1 6 1  1 7 3 1 7 8  1 7 2  1 6 1  1 4 6  1 4 1  1 4 0  1 4 7  1 6 2  1 8 1  1 9 3  2 0 1  1 9 7  1 8 0  1 5 4  1 2 2 9 1  
7 1  6 2  6 4  8 5  1 0 9 1 3 5  1 5 7  1 7 4 1 7 9 1 7 3  1 6 4 1 5 0 1 3 5  1 2 9  1 3 4 1 5 0 1 6 6 1 8 5  1 9 6  2 0 1  1 9 4 1 7 1  1 4 4  1 2 0  
9 5  8 1  7 7  8 7  1 0 9  1 3 2  1 5 1  1 7 0 1 7 5 1 7 0 1 6 1  1 4 8  1 2 9  1 1 9  1 1 6 1 2 8  1 4 4 1 6 5  1 8 1  1 8 9  1 9 0 1 8 4  1 6 3 1 3 9  
1 1 9  1 0 3  9 5  9 8  1 1 6 1 3 7  1 5 6  1 6 9 1 80 1 7 7  1 6 7  1 5 3  1 3 6 1 2 3  1 1 5  1 1 8  1 2 9  1 4 7  1 6 6  1 8 1  1 8 5  1 8 5  1 7 3 1 5 6  
1 4 2  1 2 6  1 2 1  1 2 2  1 3 1  1 4 7  1 6 4 1 7 6  1 80 1 8 1  1 7 3  1 6 0  1 4 5  1 2 9  1 2 1  1 1 3 1 1 8 1 3 1  1 4 6  1 6 0 1 6 5  1 7 0 1 6 3 1 5 5  
1 4 6  1 3 4 1 3 0  1 2 6  1 3 1  1 4 4  1 5 5  1 6 7 1 7 5  1 7 3  1 6 7  1 5 9  1 4 2  1 2 6  1 1 4 1 0 5  1 0 6 1 1 0 1 2 3  1 3 4 1 4 6  1 4 8  1 5 0 1 5 0 
1 4 4  1 3 9  1 4 0  1 4 0  1 4 5  1 5 1  1 6 4 1 7 2  1 7 9  1 8 1  1 7 7  1 7 0  1 5 6  1 5 0  1 3 9  1 3 1  1 2 7  1 3 1  1 3 4 1 4 4  1 5 0  1 5 4 1 6 2 1 6 5 
1 6 8 1 7 3  1 7 8 1 8 7  1 9 3  1 9 7 2 0 7  2 1 5  2 1 8  2 2 1  2 2 4  2 1 7  2 1 0  1 9 6 1 8 6  1 7 6  1 6 2  1 5 2  1 5 1  1 5 0  1 5 0 1 5 1  1 5 4 1 6 1  
1 6 8 1 7 2 1 8 1  1 8 8  1 9 4 1 9 7 2 0 4  2 1 1  2 1 1  2 0 8  2 0 7  2 0 3  1 9 4  1 9 1  1 7 7  1 6 8  1 6 2  1 5 0  1 4 4  1 4 2  1 3 6  1 3 2  1 3 5 1 4 5  
3 4 2 4  3 6 9 3  4 5 6 6  5 4 1 1  5 7 60 5 5 3 5  5 1 0 9  4 8 3 3  4 8 8 2  4 9 1 9  4 5 1 7  3 8 1 9  
3 4 5 9  4 0 9 5  5 0 1 8  5 6 7 1  5 6 8 8  5 3 3 0  4 9 1 8  4 8 5 4  4 9 1 2  4 7 78  4 1 8 7  3 5 4 4  
1 1 0 1 1 9 1 4 7  1 7 5 1 8 6  1 7 9  1 6 5  1 5 6  1 5 7  1 5 9  1 4 6  1 2 3  
1 1 2 1 3 2 1 6 2  1 8 3  1 8 3  1 7 2  1 5 9 1 5 7  1 5 8 1 5 4 1 3 5  1 1 4 
SUM MEAN SUM MEAN 
( 2 5 ) ( 2 5 ) 
3 3 0 3  1 3 8  3 4 3 4 1 3 7  
3 8 3 6  1 6 0  3 9 7 7 1 5 9  
3 7 8 5  1 5 8 3 8 9 3  1 5 6  
3 5 0 1  1 4 6  3 6 0 1  1 4 4  
4 0 0 5  1 6 7  4 0 9 2  1 6 4  
3 78 2  1 5 8  3 8 5 9  1 5 4  
3 8 1 9  1 5 9  3 88 8  1 5 6  
3 7 3 5  1 5 6  3 7 9 9  1 5 2 
3 6 3 4  1 5 1  3 70 8  1 4 8  
3 8 2 8  1 6 0  3 9 3 3  1 5 7  
3 5 8 7  1 4 9  3 6 9 1  1 4 8  
3 1 4 5  1 3 1  3 2 58 1 3 0  
3 3 1 2  1 3 8  3 4 6 3  1 3 9  
3 8 2 9  1 60 3 9 8 9  1 60 
3 3 9 9  1 4 2  3 5 5 8  1 4 2  
3 5 9 9  1 5 0 3 7 4 6  1 5 0  
3 7 9 2  1 5 8 3 9 2 6  1 5 7  
3 8 7 9  1 6 2  3 9 8 2  1 5 9  
3 7 8 9  1 5 8 3 8 6 1  1 5 4  
3 5 80 1 4 9  3 6 2 6  1 4 5  
3 4 3 6  1 4 3  3 4 7 6  1 3 9  
3 4 6 2  1 4 4 3 5 1 1  1 4 0  
3 3 8 8  1 4 1  3 4 5 9  1 3 8  
3 4 4 8  1 4 4  3 5 4 3  1 4 2  
3 4 0 3  1 4 2  3 5 2 2  1 4 1  
3 4 8 4  1 4 5  3 6 2 6  1 4 5  
3 5 3 9  1 4 7  3 6 8 5  1 4  7 
3 3 6 1  1 4 0  3 5 0 5  1 4 0  
3 6 4 5 1 5 2 3 8 1 3  1 5 3  
4 3 9 7  1 8 3  4 5 6 5  1 8 3  
4 2 2 0  1 7 6  
TOTAL 
1 1 2 9 2 2  
MONTHLY MEAN 













1 0  
] 1 
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
2 0  
2 1  
2 2  
2 3  
2 4  
2 5  
2 6  
') �  � I 
2 8  
2 9  
3 0  




0 1 2 3 4 5 6 7 
Stat i on 
Lat i tude 
Long i tude 
Durat i on 
Un i t  
8 9 1 0  
SYOW,\ STATI ON 
6 9 ° O' 2 8" S 
3 9 ° 3 4 '  1 3" E 
Aug . 1 -Aug , 3 1  
CENTIMETER 
1 1 1 2  1 3  1 4  1 5  
1 9 9 0  
1 6  1 7  1 8  1 9  2 0  2 1  
1 5 4  1 6 4 1 7 6 1 8 7  2 0 0  2 0 4  2 0 6  2 0 9  2 0 4  2 0 0  1 9 6 1 90 1 8 4  1 8 0  1 7 2  1 6 5 1 5 4 1 4 4  1 3 1  1 2 2  1 1 2  1 00 
1 1 3  1 2 6  1 4 6  1 6 2  1 7 8 1 8 9 1 8 9  1 9 0 1 8 6  1 7 9 1 7 9  1 7 5  1 7 0 1 7 1  1 7 0 1 6 5  1 6 4 1 5 2  1 3 9  1 2 3 1 0 6  9 5  
9 8  1 1 4 1 3 5  1 5 9 1 7 8 1 9 6 1 98 1 9 6 1 9 2 1 8 6  1 8 3  1 7 9 1 7 6 1 8 2  1 8 4  1 8 5  1 8 5  1 7 8 1 6 6 1 4 8  1 2 5  1 0 7 
9 5  1 1 3  1 3 3  1 6 3  1 8 5 2 0 4  2 1 3  2 1 1  2 0 4  1 9 3  1 8 4  1 7 8 1 7 5 1 8 3  1 8 9  1 9 5 1 9 5  1 9 3  1 8 0  1 5 9  1 3 1  1 0 6  
7 7  8 7  1 0 9  1 3 7  1 6 4 1 8 4  1 9 5  2 0 2  1 9 4 1 8 4  1 7 4 1 6 5 1 6 4 1 6 8  1 7 7  1 8 6  1 9 9  1 9 6  1 8 7  1 7 0  1 4 3  1 1 5  
2 2  
9 8  
8 8  
9 5  
8 1  
8 5  
6 4  6 9  8 9  1 1 7  1 4 9  1 7 2 1 8 6  1 9 1  1 8 6 1 7 4 1 6 0 1 4 9  1 4 5  1 4 9  1 6 1  1 7 7 1 9 1  1 9 6  1 9 7  1 8 6  1 6 2 1 3 3  1 0 5  
6 5  6 8  8 7  1 1 2  1 3 9 1 6 6  1 8 5  1 90 1 8 6  1 7 4 1 5 9  1 4 5  1 3 4 1 3 5  1 4 9  1 6 4 1 8 6  1 9 9 2 0 3  1 9 8  1 7 9 1 5 0 1 1 9 
2 3  
9 9  
8 5  
8 9  
7 5  
6 5  
7 8  
9 2  
7 4  6 6  7 7  9 9  1 2 4  1 5 0  1 7 2 1 8 2 1 8 2  1 6 6  1 5 0  1 3 6  1 2 0 1 1 3  1 2 1  1 4 1  1 6 1  1 7 9 1 9 3  1 9 4 1 8 3  1 6 1  1 3 1  1 0 7  
8 5  7 5  7 9  9 5  1 1 5  1 4 6  1 5 9  1 7 5 1 7 8 1 6 7  1 5 5  1 3 1  1 1 6  1 1 3  1 1 2 1 3 0  1 5 0  1 7 3 1 9 3 2 0 1  2 0 3  1 8 6  1 6 3  1 4 1  
1 2 3  1 0 9  1 0 4  1 1 3  1 3 4 1 5 6  1 7 3 1 8 6  1 9 1  1 80 1 6 6 1 4 7  1 3 0  1 1 4 1 1 1  1 2 1  1 4 3  1 6 1  1 8 4  2 0 2  2 0 5  2 0 1  1 8 6  1 7 3  
1 5 7  1 4 5  1 3 9  1 4 6  1 6 0  1 7 8 1 9 5  2 0 5  2 0 9  2 0 3  1 8 7  1 6 8 1 4 6  1 2 8  1 1 3 1 1 2  1 2 2  1 3 8 1 5 6  1 7 6  1 8 2  1 8 6  1 7 6 1 6 8 
1 5 9 1 4 8  1 4 4  1 4 5  1 5 0 1 64 1 7 8 1 8 7  1 8 5  1 7 9 1 6 9 1 5 0 1 2 8  1 1 4 9 6  9 0  9 1  1 0 1  1 1 8 1 3 2  1 4 5  1 5 3  1 5 4  1 5 1  
1 5 0 1 4 6  1 4 4  1 4 9  1 5 6  1 6 5  1 7 4 1 8 3  1 8 3  1 8 5  1 7 3  1 5 9  1 4 0  1 2 3  1 0 7  9 5  90  95  1 00 1 1 1  1 2 0  1 3 0 1 3 6  1 4 1  
1 4 5  1 5 0  1 5 4 1 6 0 1 6 8 1 7 5 1 8 3  1 8 7  1 8 9  1 8 7  1 8 4 1 6 9  1 5 4  1 4 0 1 2 3  1 1 4  1 0 4 9 6  9 6  9 8  1 0 3  1 0 9  1 1 5 1 2 8 
1 3 4  1 4 7  1 6 0 1 7 3 1 8 4 1 9 1  1 9 9 2 0 3  2 0 5  2 0 0  1 9 7  1 9 4 1 8 4  1 7 5 1 6 8  1 5 8  1 4 9  1 3 4  1 2 5  1 2 5 1 1 4 1 1 3  1 2 2  1 3 1  
1 4 2  1 6 0  1 8 0 2 0 1 2 1 2  2 2 2  2 2 5  2 2 5  2 2 2  2 1 4 2 0 8  2 0 3  1 9 3 1 8 7  1 8 5  1 7 2 1 6 4  1 4 8  1 3 0  1 1 1  9 4  8 4  7 7  8 1  
9 5  1 1 0 1 3 3  1 5 5  1 7 6  1 9 2  1 9 6  1 9 5 1 9 1  1 8 2  1 7 8  1 7 3  1 7 1  1 7 4 1 7 5  1 7 4 1 7 2 1 6 2 1 4 0  1 2 2  1 0 1  7 8  6 5  6 3  
75  9 3  1 1 7  1 4 7  1 7 1  1 8 9  1 9 9  1 98 1 9 3 1 8 6 1 8 0  1 7 0 1 7 5 1 8 2  188  1 9 7 204  1 9 5  1 8 0  1 6 0 129  1 0 1  8 0  6 4  
69  8 6  1 0 7  1 3 7  1 6 5  1 8 5  1 9 4  1 9 4  1 88  1 7 5  1 6 1  1 5 3  1 5 3 1 6 4 1 7 3 1 9 0  2 0 0  204  1 9 6  1 7 4 1 4 8  1 1 4 8 5  6 9  
6 1  7 2  9 2  1 1 8  1 4 5  1 6 8  1 8 1  1 8 6  1 7 3 1 6 2  1 4 6 1 3 8 1 2 9 1 3 8 1 5 6  1 7 5 1 9 4  2 0 4  2 0 3  1 9 7  1 6 8 1 3 5  1 0 9  8 1  
7 0  7 4  8 7  1 1 3  1 4 1  1 6 5  1 8 1  1 8 1  1 7 2 1 5 9  1 3 8  1 2 4  1 1 6 1 1 4 1 3 3  1 5 4  1 7 7  1 9 6  2 0 2  2 0 4 1 8 2  1 5 7  1 2 6  9 7  
8 4  8 1  9 1  1 1 3 1 3 9  1 6 1  1 7 5  1 8 4 1 7 7  1 6 0  1 4 2  1 2 4  1 09 1 0 6  1 1 7  1 4 0  1 6 6  1 8 8 2 0 4  2 1 0  2 0 0  1 8 3  1 5 8 1 3 0 
1 1 3  1 04 1 0 9  1 2 6  1 5 0 1 7 0 1 8 6  1 9 0 1 8 8  1 7 0 1 5 0  1 2 7  1 1 2  1 00 1 00 1 1 9  1 4 5  1 6 7  1 8 2  1 9 6  1 9 5  1 8 0 1 5 8  1 3 5  
1 1 8 1 0 4  1 0 7  1 1 8 1 3 8 1 5 9  1 7 4 1 8 1  1 7 4 1 6 5 1 4 4  1 1 8 1 0 3 8 8  8 3  9 2  1 1 3  1 3 4  1 5 1  1 7 1  1 7 5 1 6 9  1 5 4  1 3 7  
1 2 5  1 1 3  1 1 3 1 2 3  1 3 7  1 5 4 1 7 1  1 7 5 1 7 2  1 6 5 1 4 6  1 2 3  1 05 94  8 1  8 4  1 0 1  1 1 7  1 3 4 1 5 4 1 6 0  1 6 1  1 5 4 1 4 4  
1 3 6 1 3 1  1 3 2  1 3 7  1 5 0 1 6 6 1 7 9 1 8 6  1 8 4  1 7 8 1 6 6  1 4 6  1 2 7  1 1 2 1 0 1  1 0 2 1 1 0 1 2 2  1 3 7  1 4 7  1 6 0  1 6 3 1 6 1  1 5 6  
1 5 0 1 5 0  1 5 3 1 5 8  1 6 3  1 7 5  1 8 7  1 8 8 1 8 7  1 8 3  1 6 9 1 5 3  1 3 2  1 2 3  1 1 1  1 0 5  1 0 4  1 0 9 1 1 7  1 2 9  1 3 6  1 3 9  1 4 0  1 4 4  
1 4 4  1 4 5  1 4 4 1 5 3  1 6 1  1 7 3 1 7 8 1 8 4 1 7 9 1 7 7  1 6 7  1 5 8  1 4 0  1 2 8  1 1 9  1 0 8  1 0 6  1 0 5  1 0 3  1 1 0 1 1 3 1 1 5  1 2 0  1 2 3  
1 3 1  1 3 7  1 4 6  1 5 5  1 6 4 1 7 1  1 7 5 1 8 1  1 7 9 1 7 3 1 68 1 5 9  1 5 0 1 4 1  1 3 1  1 2 5  1 1 7  1 1 3 1 0 7  1 0 8  1 0 5  1 0 6  1 1 0  1 1 5  
1 2 8  1 3 7  1 5 1  1 6 2  1 7 2 1 8 1  1 8 3  1 8 3  1 7 9 1 7 5 1 6 9 1 6 6  1 5 9 1 5 2  1 5 0  1 4 2 1 3 2  1 2 6  1 1 6 1 08 1 00 9 5  9 5  9 9  
1 1 2 1 2 8 1 4 7  1 6 1  1 7 5 1 8 4  1 8 5  1 80 1 7 6  1 7 2 1 6 4 1 5 9  1 60 1 5 8 1 5 9  1 5 7  1 5 0 1 4 4  1 3 1  1 1 8 1 0 3  9 3  8 5  9 0  
3 4 4 6  3 8 8 5  4 9 4 3  5 7 74  5 8 0 8  5 2 1 2  4 50 0  4 3 1 5  4 6 3 9  4 80 1  4 4 8 2  3 7 3 1 
3 5 5 2  4 3 9 4  5 4 5 5  5 9 0 8  5 5 5 3  4 8 2 9  4 3 4 9  4 4 3 4  4 7 6 9  4 7 64  4 1 1 8 3 4 5 1  
1 1 1  1 2 5  1 5 9  1 8 6  1 8 7  1 6 8  1 4 5  1 3 9  1 5 0  1 5 5  1 4 5  1 2 0  
1 1 5  1 4 2  1 7 6 1 9 1  1 7 9 1 5 6 1 4 0  1 4 3  1 5 4  1 5 4 1 3 3  1 1 1  
SUM MEAN SUM MEAN 
( 2 5 ) ( 2 5 ) 
3 9 5 1 1 6 5 4 0 64 1 6 3 
3 6 4 0  1 5 2  3 7 3 8  1 5 0 
3 8 3 4  1 60 3 9 2 9  1 5 7  
3 9 3 8  1 6 4  4 0 1 5  1 6 1  
3 7 2 7  1 5 5  3 7 9 1  1 5 2  
3 5 8 6  1 4  9 3 6 5 1  1 4 6  
3 5 8 4  1 4 9  3 6 5 8  1 4 6  
3 3 8 2  1 4 1  3 4 6 7  L3 9 
3 4 4 1 1 4 3  3 5 6 4  1 4 3  
3 7 1 3  1 5 5  3 8 7 0  1 5 5  
3 8 9 5  1 6 2  4 0 5 4  1 6 2  
3 4 3 1  1 4 3  3 5 8 1  1 4 3  
3 3 5 5  1 4 0  3 5 00 1 4 0  
3 4 3 1  1 4 3  3 5 6 5  1 4 3  
3 8 8 5  1 6 2  4 0 2 7  1 6 1  
4 0 4 0  1 68 4 1 3 5  1 6 5  
3 5 7 3  1 4 9  3 6 4 8  1 4 6  
3 7 7 3  1 5 7  3 8 4 2  1 5 4  
3 6 8 4  1 5 4  3 7 4 5  1 5 0  
3 5 3 1  1 4  7 3 6 0 1  1 4 4  
3 4 6 3  1 4 4  3 5 4 7 1 4 2 
3 5 4 2  1 4 8  3 6 5 5  1 4 6  
3 5 7 2  1 4 9  3 6 9 0  1 4 8  
3 2 7 0  1 3 6  3 3 9 5  1 3 6  
3 20 6  1 3 4  3 3 4 2  1 3 4 
3 4 8 9  1 4  5 3 6 3 9  1 4 6  
3 5 0 5  1 4 6  3 6 4 9  1 4 6  
3 3 5 3  1 4 0  3 4 8 4  1 3 9  
3 3 6 7  1 4 0  3 4 9 5  1 4 0  
3 4 6 0  1 4 4  3 5 7 2  1 4 3  
3 4 9 1  1 4 5  
TOTAL 
1 1 1 1 1 2  
MONTHLY MEAN 













1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
2 0  
2 1  
2 2  
2 3  
2 4  
2 5  
2 6  
2 7  
2 8  
2 9  
3 0  
SUM 
�!EAN 
T i me 
0 1 2 3 4 5 6 7 
S tat i on 
Lat i tude  
Long i tude 
Durat i on 
Un i t  
8 9 1 0  
SYOWA STATION 
6 9 ° O' 2 8" S 
3 9 ° 3 4 '  1 3" E 
Sep . 1 - Sep . 3 0  
CENTIMETER 
1 1  1 2  1 3  1 4  1 5  
1 9 9 0  
1 6  1 7  1 8  1 9  2 0  2 1  
9 7  1 1 4 1 3 9  1 5 8  1 7 5 1 8 3  1 8 8 1 8 6  1 7 2 1 6 9  1 6 0 1 5 6  1 5 9  1 6 0  1 6 6 1 6 8  1 6 7  1 5 6 1 4 2  1 2 4 1 0 5  8 5  
7 9  9 5  1 2 1  1 4 7  1 6 8  1 8 2  1 8 6 1 8 1  1 6 8 1 5 6  1 4 8  1 4 3  1 4 2  1 5 5  1 6 6 1 7 5 1 7 9  1 7 8 1 6 3  1 4 6  1 2 1  9 5  
7 3  8 5  1 1 3  1 4 1  1 6 5 1 7 8 1 8 6 1 8 1  1 6 6  1 4 9  1 3 8  1 3 0 1 3 1  1 4 3  1 5 5 1 7 1  1 8 3  1 8 8 1 8 1  1 6 2  1 3 5 1 0 6  
2 2  2 3  
6 9  7 2  
7 5  6 8  
80  69  
6 5  7 7  9 9  1 2 9  1 5 4 1 7 4  1 8 2  1 7 7  1 6 1  1 4 5  1 2 8  1 1 4 1 1 5 1 2 8  1 4 5  1 6 8  1 8 7  1 9 6 1 9 5  1 84 1 5 9  1 3 1  1 0 2  8 3  
7 8  8 6  1 0 5  1 3 5 1 6 2 1 8 2  1 9 4  1 9 0  1 7 8 1 5 8  1 4 1  1 1 8  1 1 3  1 2 4 1 4 3  1 6 6  1 9 3 2 0 9  2 1 3  2 1 0 1 9 1  1 5 9 1 3 0 1 0 5  
9 1  8 7  1 0 5 1 2 9  1 5 2 1 7 2  1 8 5 1 8 3  1 6 7  1 4 6  1 2 2  9 7  8 4  9 2  1 0 8  1 3 3  1 5 9 1 8 5  1 9 7  2 0 2  1 9 2  1 6 9  1 4 1  1 1 5  
1 0 1  9 5  1 0 4  1 2 5  1 4 8  1 6 7  1 7 9 1 7 9 1 6 9 1 4 6  1 2 2  9 6  8 3  7 9  8 6  1 1 1  1 4 5  1 7 4 1 9 3  2 0 6  2 0 8  1 9 4  1 7 6 1 5 8 
1 4 2  1 3 3  1 3 9  1 5 6  1 7 2 1 9 1  2 0 4  2 0 4  1 9 4 1 7 4 1 4 5  1 1 8 9 6  8 2  8 3  9 7  1 2 5  1 4 9  1 6 9 1 8 8  1 9 4 1 8 8  1 7 3  1 6 3 
1 5 0  1 4 0  1 4 1  1 5 3  1 6 9  1 8 8  2 0 0  2 0 1  1 9 6 1 8 1  1 5 7  1 3 0 1 0 9  9 4  8 9  9 5  1 1 3 1 3 7  1 6 0  1 80 1 9 1  1 9 4 1 9 2 1 8 6  
1 7 8 1 7 7  1 7 5 1 8 7  1 9 7  2 1 3  2 2 2  2 2 5  2 1 9 2 0 6  1 8 6 1 5 7 1 3 3 1 1 3  9 9  9 3  9 9  1 1 3  1 2 8 1 4 4  1 5 6 1 6 1  1 6 2 1 6 3  
1 6 2  1 6 3  1 6 5  1 7 0 1 7 8 1 8 8  1 9 5  2 0 0  1 9 3 1 8 4  1 7 1  1 5  1 1 2 9  1 1 3  9 9  8 6  8 4  8 8  9 8  1 0 8  1 1 6 1 2 4  1 3 1  1 3 8 
1 4 4  1 5 4 1 6 6  1 7 0 1 8 1  1 9 1  1 9 7  1 9 9  1 9 4 1 8 9  1 8 1  1 7 1  1 5 4 1 4 2  1 3 4 1 2 2  1 1 2  1 0 6  1 0 1  1 0 5  1 0 6  1 0 7  1 1 5  1 2 6 
1 3 7  1 5 1  1 6 8  1 8 0 1 8 8  1 9 6 2 0 1 1 9 9  1 9 6  1 8 9 1 8 5  1 7 6 1 6 8  1 5 7  1 5 1  1 3 9 1 2 7 1 1 8 1 0 7  9 7  9 3  9 1  9 1  1 0 4  
1 1 5  1 3 0 1 4 9  1 6 8 1 8 1  1 8 6  1 9 0 1 8 6 1 8 1  1 7 3 1 7 1  1 6 9  1 6 5  1 6 7  1 6 8  1 6 5  1 6 1  1 5 0 1 3 4  1 1 7  1 0 6  9 4  9 2  9 5  
1 1 4 1 3 3 1 5 4 1 7 8 1 9 6  2 0 5  2 0 8  2 0 1 1 9 2  1 8 6  1 8 0  1 7 5 1 8 0  1 8 6 1 9 0 1 9 7 1 9 2  1 8 6  1 6 8 1 4 2  1 2 3  9 9  8 6  8 3  
9 4  1 1 1  1 3 4 1 6 0  1 7 9 1 9 0 1 90 1 8 1  1 6 9  1 5 7  1 4 6  1 4 0  1 4 4  1 6 0  1 7 4 1 8 6  1 9 4 1 9 2  1 8 0 1 5 8  1 3 1  1 0 8  8 9  7 9  
8 6  1 0 1  1 2 6 1 4 5  1 6 6  1 8 0 1 8 0 1 6 9 1 5 0 1 3 1  1 1 9  1 1 1  1 1 1  1 2 6  1 5 0 1 6 6  1 8 2 1 8 7  1 8 0  1 6 2  1 3 5 1 0 5  8 1  7 1  
7 1  8 5  1 0 9  1 3 1  1 5 4  1 7 2  1 7 2 1 6 6  1 4 6  1 2 4 1 0 8  9 5  9 6  1 1 1  1 3 3  1 6 0 1 8 1  1 9 4 1 9 4 1 8 2  1 6 2  1 3 1  1 0 2  8 9  
84 90 1 1 3  1 3 8 1 5 6 1 7 6 1 7 9 1 7 2  1 5 2 1 3 1  1 1 0 9 5  90  1 0 2  1 2 9  1 5 2  1 7 6 2 0 0  2 0 6  2 0 2  1 8 6 1 6 2 1 3 3  1 1 5 
1 0 3  1 0 4  1 2 0 1 4 1  1 6 5  1 8 0  1 8 4 1 7 6 1 5 9 1 3 4 1 1 3  90  80  8 4  1 0 3  1 3 0 1 5 4  1 8 1  1 9 2 1 9 7  1 8 6 1 6 7  1 4 3  1 2 5  
1 1 0 1 0 8  1 2 1  1 4 1 1 6 6  1 8 0  1 8 7  1 8 3  1 6 8 1 5 0 1 2 7 1 0 3  9 5  9 1  1 0 7 1 3 1  1 6 1  1 8 7  2 0 9  2 1 8  2 1 8  2 0 3  1 8 4 1 6 8 
1 5 4 1 5 3  1 6 3 1 7 6 1 9 6  2 1 2  2 2 0  2 1 7  2 0 4  1 8 6 1 5 7  1 3 3  1 1 3 1 0 4  1 0 8  1 2 2 1 4 8  1 7 0 1 8 8  2 0 0  204  1 9 5  1 8 0 1 6 5 
1 5 4 1 4 9  1 5 0 1 6 4 1 7 8 1 9 0  2 0 0  1 9 8  1 8 8 1 7 1  1 4 6  1 2 0  1 0 1  8 5  8 7  9 9  1 1 1  1 3 4 1 5 3 1 6 7  1 7 3 1 7 0 1 64 1 5 7  
1 5 0 1 4 4  1 4 8  1 5 6  1 7 1  1 8 4 1 9 1  1 9 4 1 8 6  1 7 1  1 5 1  1 2 9  1 1 0 9 4  9 0  9 1  1 0 3  1 1 8 1 3 5  1 4 7  1 5 6 1 5 9  1 5 7 1 5 3  
1 4 8  1 4 9  1 5 2  1 5 8 1 7 2 1 8 3  1 8 8 1 9 0 1 8 3  1 7 5 1 5 8 1 3 6 1 1 9 1 0 4  9 6  9 5  1 0 1  1 1 1  1 2 0  1 3 4 1 4 2  1 4 7  1 5 1  1 5 1  
1 5 1  1 5 8  1 6 5  1 7 3 1 7 8 1 8 8  1 9 6 1 9 4 1 8 8 1 8 5  1 7 2  1 5 1  1 3 7 1 2 5  1 1 5 1 1 2 1 1 0 1 1 1  1 1 8 1 2 6  1 2 8 1 3 1  1 3 8 1 4 3  
1 4 5  1 5 3  1 6 3  1 6 8 1 7 8 1 8 6  1 8 6 1 8 9  1 8 8  1 7 9 1 7 0 1 6 0 1 5 0 1 4 0  1 3 7  1 2 8  1 2 4 1 2 1  1 1 7 1 2 0 1 2 0 1 2 2 1 2 7  1 3 1  
1 4 4  1 5 1  1 6 7  1 7 7  1 8 3  1 8 4  1 8 6  1 8 5  1 7 8 1 7 1  1 6 6 1 5 7  1 5 1  1 4 9  1 4 4  1 3 9  1 3 4 1 2 6  1 1 6  1 1 1  1 0 8  1 0 5  1 0 7 1 1 4 
1 2 7  1 4 4 1 5 7  1 7 0 1 8 2  1 8 2  1 8 4  1 7 5  1 6 8 1 6 5  1 5 7  1 5 8  1 5 7 1 5 9  1 5 8 1 6 0 1 5 1  1 4 1  1 3 2  1 2 0 1 0 7  9 8  9 7  1 0 3  
1 1 6 1 3 4  1 5 4 1 7 0 1 8 0 1 8 2  1 8 0  1 6 9  1 6 3 1 5 2 1 4 5  1 4 6  1 4 7  1 5 4 1 6 4 1 6 7  1 6 5  1 5 4 1 4 6  1 3 0 1 1 0 9 8  9 5  1 00 
3 5 6 3  4 1 8 5  5 1 9 0 5 7 4 0  5 3 3 6  4 4 8 0  3 7 6 2  3 8 7 7  4 4 2 1  4 7 3 5  4 4 6 2  3 7 6 3  
3 7 5 4  4 6 94 5 5 6 5  5 6 5 0  4 9 3 3  4 0 2 5  3 7 2 3  4 1 2 4 4 6 6 0  4 6 8 9  4 0 98 3 5 9 2  
1 1 9 1 4  0 1 7 3  1 9 1  1 7 8 1 4 9  1 2 5 1 2 9  1 4 7  1 5 8 1 4 9  1 2 5  
1 2 5  1 5 6  1 8 6  1 8 8  1 6 4 1 3 4 1 2 4 1 3 7  1 5 5 1 5 6  1 3 7 1 2 0 
SUM MEAN SUM MEAN 
( 2 5 ) ( 2 5 ) 
3 4 7 0  1 4 5  3 5 4 9  1 4 2  
3 4 3 7  1 4 3  3 5 1 0  1 4 0  
3 4 0 9  1 4 2  3 4 7 4  1 3 9  
3 3 9 8  1 4 2  3 4 7 6  1 3 9  
3 6 8 3  1 5 3 3 7 7 4  1 5 1  
3 4 1 3  1 4 2  3 5 1 4  L4 1 
3 4 4 4  1 4 4  3 5 8 6  1 4 3  
3 6 7 9  1 5 3 3 8 2 9  1 5 3  
3 7 4 6  1 5 6  3 9 2 4  1 5 7  
3 9 0 6  1 6 3  4 0 6 8  1 6 3  
3 4 3 4  1 4 3  3 5 7 8  1 4 3  
3 5 6 7  1 4 9  3 7 0 4  1 4 8  
3 6 0 9  1 50 3 7 2 4  1 4 9  
3 6 1 3  1 5 1  3 7 2 7  1 4 9  
3 9 5 4  1 6 5  4 0 4 8  1 6 2  
3 6 4 6  1 5 2 3 7 3 2  1 4 9  
3 3 2 0  1 3 8  3 3 9 1 1 3 6  
3 2 6 8  1 3 6 3 3 5 2  1 3 4 
3 4 4 9  1 4 4  3 5 5 2  1 4 2  
3 4 1 1  1 4 2  3 5 2 1  1 4 1  
3 7 1 6  1 5 5  3 8 7 0  1 5 5  
4 0 6 8  1 7 0 4 2 2 2  1 6 9  
3 6 0 9  1 5 0 3 7 5 9  1 5 0  
3 4 8 8  1 4 5  3 6 3 6  1 4 5  
3 4 6 3  1 4 4  36 1 4  1 4 5  
3 5 9 3  1 5 0  3 7 3 8  1 50 
3 6 0 2  1 5 0  3 7 4 6  1 5 0 
3 5 5 3  1 4 8  3 6 8 0  1 4 7  
3 5 5 2  1 4 8  3 6 6 8  1 4 7  
3 5 2 1 1 4 7  
TOTAL 
1 0 7 0 2 1 
MONTHLY MEAN 













1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
2 0  
2 1  
2 2  
2 3  
2 4  
2 5  
2 6  
2 7  
2 8  
2 9  
3 0  
3 1  
SUM 
MEAN 
T i me 
0 1 2 3 4 5 6 7 
S t a t i o n  
L a t i tude  
Long i tude 
Dura t i on 
Un i t  
8 9 1 0  
SYOWA STATION 
6 9 ° O '  2 8- s 
3 9 ° 3 4 '  1 3" E 
Oct . 1 -0c t . 3 1  
CENTIMETER 
1 1  1 2  1 3  1 4  
1 9 9 0  
1 5  1 6  1 7 1 8  1 9  2 0  2 1  2 2  2 3  
1 1 4 1 3 6  1 6 1  1 8 2  1 9 8  2 0 7  2 0 4  1 9 3  1 7 9 1 7 0  1 6 0 1 6 1  1 6 7  1 8 0  1 9 7  2 0 8  2 1 1  2 0 6  1 9 2 1 7 1  1 4 8  1 2 8 1 1 2  1 0 9  
1 1 8 1 3 4 1 5 6  1 7 8 1 9 4  1 9 9  1 9 2 1 7 5 1 5 5 1 3 5  1 2 4 1 2 0 1 2 7  1 4 3  1 6 5  1 8 6 1 9 6  2 0 1 1 9 2 1 7 2 1 4 9  1 2 4 1 0 2  9 5  
9 7  1 1 3  1 3 4 1 5 6  1 7 4 1 8 1  1 7 7  1 6 0 1 3 8 1 1 4 9 8  8 8  9 4  1 1 1  1 4 2  1 6 6  1 8 6  1 9 6 1 9 8 1 8 2 1 5 9 1 3 1  1 0 8  9 4  
8 9  1 0 1  1 2 1  1 4 4  1 6 2  1 7 1  1 6 8  1 5 2  1 2 5  1 0 0  7 8  6 5  6 5  8 0  1 1 0 1 4 0  1 6 8  1 8 9  1 9 9  1 9 4 1 7 5 1 5 1  1 2 5  1 1 1  
1 0 2  1 0 9  1 2 6 1 4 8  1 6 6 1 7 8 1 7 9 1 6 3  1 3 7 1 1 0 8 1  6 2  5 6  6 6  9 5  1 2 8 1 6 1  1 8 6 2 0 4  2 0 8  1 9 8 1 7 7 1 5 8 1 4 1  
1 3 1  1 2 9 1 4 3  1 5 9  1 7 8 1 8 6 1 8 6  1 7 4 1 5 0  1 1 8 8 6  5 9  4 5  4 4  6 4  9 5  1 2 4  1 5 3 1 7 7 1 8 8 1 8 6  1 8 1  1 6 3  1 5 0  
1 4 0  1 4 0  1 4 9  1 6 6  1 80 1 9 3 1 9 6  1 8 8  1 6 8  1 4 2  1 0 9  7 9  6 0  4 9  5 8  7 7  1 0 3  1 3 3  1 6 0 1 7 4 1 8 4  1 8 4 1 7 6  1 6 8  
1 6 3 1 5 9  1 6 4 1 7 7 1 9 6 2 0 5  2 0 9  2 0 4  1 9 1  1 6 9  1 3 8 1 0 9  8 6  6 9  6 4  7 4  9 0  1 1 3 1 3 3 1 4 9  1 6 4  1 6 9  1 6 6 1 6 6  
1 6 2  1 6 4  1 6 8  1 7 8 1 9 2  2 0 6  2 0 9  2 0 9  2 0 3  1 8 6  1 6 3 1 3 9  1 1 6  98  89  8 7  9 5  1 0 8  1 2 1  1 3 6  1 4 9  1 5 6 1 6 2  1 6 6  
1 6 8 1 7 2 1 8 0  1 8 6 1 9 4  2 0 1  2 0 7  2 0 8  2 0 3  1 9 1  1 7 6 1 5 4 1 3 8 1 1 9  1 0 6 9 8  9 5  9 8  1 0 7  1 1 3  1 2 2 1 3 1  1 3 9  1 4 9  
1 5 4 1 6 3 1 7 3  1 7 8 1 8 9 1 9 4 1 9 7  1 9 7  1 9 4 1 8 6  1 7 8 1 6 8  1 5 7  1 4 5  1 3 5  1 2 8  1 1 9 1 1 0 1 0 8  1 1 0 1 1 1  1 1 3  1 2 0 1 2 9  
1 4 3  1 5 3  1 6 7  1 7 3 1 8 1  1 8 4  1 8 4  1 7 6 1 7 5 1 6 8  1 6 4 1 6 0 1 5 6 1 5 3  1 4 8  1 4 4 1 3 1  1 2 0 1 1 6 1 0 2  9 5  9 2  9 6  1 0 3  
1 1 7 1 3 4 1 5 0  1 6 0 1 6 4 1 6 3  1 6 6 1 5 1  1 4 7  1 4 5  1 4 2  1 4 2  1 4 7  1 5 2  1 5 8  1 6 0  1 5 3  1 4 1  1 2 7  1 1 4 1 0 1  9 1  9 5  1 0 3  
1 1 6 1 3 2 1 5 1  1 6 3  1 7 0 1 7 3  1 6 3  1 5 0 1 4 0  1 3 1  1 2 6 1 2 8  1 3 7  1 4 4  1 5 5  1 6 8 1 6 8 1 6 0 1 4 6  1 3 0 1 1 0 9 5  9 1  9 3  
1 0 3  1 2 2  1 4 0 1 5 6 1 6 8 1 6 7  1 6 0 1 4 4  1 2 8 1 1 7  1 0 7  1 1 1  1 1 9  1 3 4 1 5 3  1 7 0 1 7 8 1 7 6 1 6 4 1 4 7  1 2 3  1 0 1  9 1  9 4  
9 7  1 1 3  1 3 1  1 4 6  1 5 8  1 60 1 4 9  1 3 1  1 1 2  9 5  7 8  7 8  8 8  1 0 9  1 3 2  1 5 6 1 7 0 1 7 6 1 6 8 1 5 5 1 3 3 1 0 9  9 4  8 7  
9 2  1 0 7  1 2 7  1 4 4 1 5 9  1 6 2  1 5 0 1 3 6  1 1 2 9 0  7 5  6 7  7 7  9 6  1 2 3  1 5 0 1 7 4 1 8 8  1 8 9  1 7 9 1 6 1  1 4 2  1 2 1  1 1 1  
1 1 5  1 2 2  1 4 0  1 6 1  1 6 9  1 7 7 1 7 0 1 4 9  1 2 2 1 0 1  8 1  6 8  6 8  8 5  1 1 0  1 3 5  1 6 4 1 8 3  1 9 0 1 8 9 1 7 3  1 5 2 1 3 3  1 1 9  
1 1 6 1 2 1  1 4 0  1 5 8 1 7 2 1 7 6 1 7 1  1 5 7  1 3 2 1 0 3  7 8  6 0  5 6  6 4  8 8  1 1 9 1 4 5  1 6 8 1 8 6 1 8 6  1 80 1 6 6  1 4 8  1 3 6  
1 3 3  1 3 7  1 5 3 1 7 0 1 8 6 1 9 5 1 9 2  1 8 2  1 5 9 1 3 1  1 0 3  8 4  7 3  7 7  9 2  1 20 1 5 0 1 7 5 1 9 2  2 0 0  1 9 7  1 8 6  1 7 3  1 6 1  
1 5 1  1 5 3  1 6 7  1 8 3  1 9 7  2 0 4  2 0 7  1 9 6 1 7 7 1 5 0 1 2 4 1 0 2  8 3  8 2  9 3  1 1 2 1 3 9 1 6 3  1 8 1  1 9 4 1 9 7  1 9 1  1 8 1  1 7 0  
1 6 2 1 6 1  1 6 8 1 8 1  1 9 7  2 0 5  2 0 7  2 0 3  1 8 8 1 6 4 1 3 6  1 1 3 9 6  8 7  9 0  1 0 6  1 2 8 1 4 8  1 6 8 1 8 4 1 9 0 1 8 9  1 84 1 7 7  
1 7 3  1 6 9  1 74 1 8 3 20 1 2 1 0 2 1 1  2 0 9  1 9 7  1 7 8 1 5 5 1 3 1  1 1 2  9 9  9 6  1 0 3  1 1 7  1 3 8  1 5 4 1 6 8 1 7 7  1 8 2  1 8 0  1 7 6  
1 7 4 1 7 6 1 7 8 1 8 3  1 9 3  2 0 3  2 0 5  2 0 4  1 9 6  1 8 1  1 6 1  1 3 8 1 1 9 1 0 6  9 9  1 0 0  1 0 6  1 20 1 3 3  1 4 6  1 5 4 1 6 2 1 6 2 1 6 4  
1 6 7  1 6 7  1 6 9  1 7 4 1 8 1  1 8 8 1 9 3  1 90 1 8 7  1 7 7  1 6 2  1 4 7  1 3 1  1 1 7 1 1 1  1 0 9  1 1 0 1 1 5 1 2 5 1 3 6 1 4 2  1 4 9  1 5 7  1 6 2  
1 6 7  1 7 0 1 7 5 1 7 9 1 8 5  1 9 0 1 9 2  1 8 9  1 84 1 7 8 1 6 8 1 5 6 1 4 3  1 3 2  1 2 5  1 2 0 1 1 5 1 1 4 1 1 4 1 1 6  1 2 0 1 2 7  1 3 2 1 3 9 
1 4 5  1 5 3 1 5 9 1 6 2  1 6 5 1 6 5  1 6 2  1 6 0 1 5 4 1 4 9  1 4 1  1 3 7 1 3 1  1 2 4 1 2 1  1 1 9  1 1 2 1 04 1 0 1  9 9  9 9  1 0 3  1 1 2  1 1 8 
1 3 1  1 4 4  1 5 2 1 5 9  1 6 4  1 6 1 1 5 4 1 4 9  1 4 5  1 4 1  1 3 9  1 4 0 1 4 1 1 4 5  1 4 9  1 4 7  1 4 2  1 3 5  1 2 5 1 1 5  1 1 0 1 0 7  1 1 2 1 2 3  
1 3 5  1 4 9  1 6 2  1 7 0  1 7 3  1 7 1  1 6 0 1 5 1  1 4 3  1 3 6 1 3 4 1 3 9  1 4 6  1 5 5 1 6 3 1 6 9  1 6 7  1 6 0 1 4 7  1 3 1  1 1 9 1 1 2 1 1 0 1 1 5  
1 2 7  1 4 0  1 5 7 1 6 7  1 6 9 1 6 4  1 5 3  1 3 6 1 2 2  1 1 3  1 1 1  1 1 5 1 2 7  1 4 5  1 6 3  1 7 4 1 7 8 1 7 5 1 6 3 1 4 6  1 2 7  1 1 3  1 08 1 0 8  
1 2 1  1 3 5  1 5 1  1 6 5 1 6 8 1 6 7  1 4 9  1 2 9  1 1 2 9 5  9 0  9 5  1 1 3  1 3 4 1 5 7  1 8 0  1 9 2  1 94 1 8 6  1 7 4 1 5 1  1 3 3  1 2 2  1 1 9 
4 1 2 3  4 7 8 6  5 5 4 3  5 6 2 2  4 8 7 5  3 8 6 6  3 3 7 4  3 7 5 1  4 4 8 7  4 8 6 6  4 604  4 1 3 3 
4 3 7 8 5 1 8 9  5 7 0 6  5 3 1 5  4 3 6 4 3 5 1 5  3 4 4 4  4 1 4 8  4 7 4 6  4 8 0 8  4 3 4 7 4 0 5 6  
1 3 3 1 5 4 1 7 9 1 8 1  1 5 7  1 2 5  1 0 9 1 2 1  1 4 5  1 5 7  1 4 9  1 3 3  
1 4 1  1 6 7 1 8 4 1 7 1  1 4  1 1 1 3  1 1 1  1 3 4 1 5 3  1 5 5  1 4 0  1 3 1  
SUM MEAN SUM MEAN 
( 2 5 ) ( 2 5 ) 
4 0 9 4  1 7 1  4 2 1 2  1 6 8 
3 7 3 2  1 5 6 3 8 2 9  1 5 3  
3 3 9 7  1 4 2  3 4 8 6  1 3 9 
3 1 8 3  1 3 3  3 2 8 5  1 3 1  
3 3 3 9  1 3 9  3 4 70 1 3 9  
3 2 6 9  1 3 6  3 4 0 9  1 3 6 
3 3 76 1 4 1  3 5 3 9  14 2 
3 5 2 7  1 4 7  3 6 8 9  1 4 8 
3 6 6 2  1 5 3  3 8 3 0  1 5 3  
3 6 5 5  1 5 2  3 80 9  1 5 2  
3 6 5 6  1 5 2  3 7 9 9  1 5 2 
3 4 8 4  1 4 5  3 6 0 1 1 4 4  
3 3 2 3  1 3 8 3 4 3 9  1 3 8 
3 3 4 0  1 3 9 3 4 4 3  1 3 8 
3 2 7 3  1 3 6 3 3 70 . .  1 3 5  
3 0 2 5  1 2 6 3 1 1 7  1 2 5  
3 1 3 2  1 3 1  3 2 4 7  1 3 0 
3 2 7 6  1 3 7 3 3 9 2  1 3 6  
3 2 2 6  1 3 4  3 3 5 9  1 3 4 
3 6 2 1  1 5 1  3 7 7 2  1 5 1  
3 7 9 7  1 5 8 3 9 5 9  1 5 8  
3 8 3 2  1 6 0  4 00 5  1 60 
3 8 9 3  1 6 2 4 0 6 7  1 6 3  
3 7 6 3  1 5 7  3 9 3 0  1 5 7  
3 6 6 6  1 5 3  3 8 3 3  1 5 3  
3 6 30 1 5 1  3 7 7 5  1 5 1  
3 1 9 5  1 3 3  3 3 2 6  1 3 3  
3 3 30 1 3 9  3 4 6 5  1 3 9  
3 5 1 7  1 4 7  3 644  1 4 6  
3 4 0 1  1 4 2  3 5 2 2  1 4 1  
3 4 3 2  1 4 3  
TOTAL 
1 0 80 4 6  
MONTHLY MEAN 













1 0  
l 1 
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
2 0  
2 1  
2 2  
2 3  
2 4  
2 5  
2 6  
2 7  
2 8  
2 9  




0 1 2 3 4 5 6 7 
Stat i o n  
L a t i tude 
Long i tude 
Duration  
Uni t 
8 9 1 0  
1 2 5  1 4 2  1 5 8 1 6 9  1 7 6  1 6 9  1 5 3  1 3 0 1 0 4  8 3  6 9  
1 3 0 1 4 0  1 5 3  1 6 8  1 7 4  1 7 1  1 5 6  1 3 1  1 0 1  7 4  5 2  
1 4 3  1 5 1  1 6 7  1 8 0  1 9 0  1 9 1  1 7 8 1 5 6  1 2 5  9 1 · 6 2  
1 5 3  1 6 0 1 7 3  1 8 6  1 9 6 1 9 5  1 8 9  1 7 1  1 4 0  1 0 6  7 1  
1 6 1  1 6 5 1 7 8  1 9 1  2 0 1 2 0 6  2 0 4  1 8 7  1 6 6  1 3 5 1 0 1  
SYOWA STATION 
6 9 ° O '  2 8- S 
3 9 ° 3 4 '  1 3- E 
Nov . 1 -Nov . 3 0  
CENTIMETER 
1 1  1 2  1 3  1 4  
1 9 9 0  
1 5  1 6  1 7  1 8  1 9  20 2 1  22  2 3  
6 9  8 2  1 0 5  1 3 6  1 6 5  1 8 8  1 9 7 1 9 6 1 8 7  1 6 8 1 4 8  1 3 1  1 2 7  
4 4  5 1  7 5  1 0 5  1 4 0  1 7 0 1 9 3 2 0 2  1 9 8 1 8 6  1 6 8 1 5 3  1 4 3  
4 5  4 2  5 7  8 6  1 1 7  1 5 0  1 7 8 1 9 5  2 0 1  1 9 4 1 8 3  1 6 8  1 5 7  
4 7  3 4  4 0  5 8  8 9  1 1 8 1 4 9  1 7 2 1 8 6  1 8 8  1 8 4  1 7 7 1 7 1  
7 0  4 6  4 0  4 9  6 9  9 7  1 2 2  1 4 5  1 6 7  1 7 5  1 7 8 1 7 6  1 7 1  
1 6 8  1 6 8  1 7 6  1 8 7  1 9 9  2 0 9  2 1 0  2 0 1  1 8 5  1 6 2  1 3 1  1 0 2  7 5  6 0  5 7  6 7  8 6  1 0 6  1 2 5  1 4 3  1 5 8  1 6 7  1 6 6 1 6 8 
1 6 8 1 6 8  1 6 9 1 8 1  1 9 2  2 0 2  2 0 5  2 0 3  1 9 1  1 7 8 1 5 4 1 3 1  1 0 8  8 5  7 7  7 5  8 2  9 4  1 0 9  1 2 3  1 3 7  1 5 0 1 5 4  1 6 0 
1 6 2  1 6 5  1 6 6 1 6 8  1 7 5  1 8 2  1 8 6  1 8 5  1 8 3  1 7 4  1 5 9  1 4 3  1 2 3  1 0 8  9 5  8 8  8 7  9 0  98  1 0 8  1 1 7  1 2 9  1 3 7  1 4 4 
1 5 0 1 5 5  1 5 7  1 5 9  1 6 1  1 6 5  1 6 7  1 6 7  1 6 5  1 6 4 1 5 9 1 5 0  1 3 9  1 3 0 1 2 2  1 1 3  1 0 6  1 0 3  1 0 2  1 0 6  1 1 3  1 1 9  1 3 1  1 4 1  
1 4 9  1 5 8  1 6 3  1 6 6  1 6 7  1 6 6  1 6 5 1 6 5 1 6 5  1 6 4 1 6 7  1 6 6  1 6 8 1 6 8  1 6 5  1 6 0 1 5 1  1 4 2  1 3 3  1 3 1  1 3 0 1 3 1  1 3 8  1 4 5  
1 5 5  1 6 1  1 6 7  1 6 9 1 6 5 1 5 9  1 5 1  1 4 2  1 3 7  1 3 5 1 3 6  1 4 1  1 4 6  1 5 1  1 6 1  1 6 3  1 6 1  1 4 8  1 3 7  1 3 0 1 2 3  1 1 9  1 2 1  1 3 0 
1 3 8  1 4 9  1 6 0 1 6 4 1 6 4  1 5 3  1 4 1  1 2 8 1 2 2  1 1 5 1 1 4 1 2 1  1 3 4  1 4 7  1 6 1  1 6 9 1 6 9  1 6 7  1 5 7  1 4 6  1 3 6  1 2 9  1 2 6  1 3 3  
1 4 7  1 5 5  1 6 3  1 6 8 1 6 7  1 6 0  1 4 6  1 2 9  1 1 4  1 0 5 1 0 2  1 0 6  1 2 0 1 3 9  1 5 7  1 7 1  1 8 3  1 8 3  1 7 3 1 6 3  1 4 7  1 3 6  1 3 1  1 3 4  
1 4 5  1 5 5  1 6 7  1 7 0 1 7 1  1 6 6  1 5 0  1 3 3  1 1 4 9 7  9 0  9 2  1 0 8 1 2 7  1 5 0  1 7 3 1 8 8  1 9 3  1 9 0 1 7 9  1 6 5 1 5 4  1 4 5  1 4 4  
1 5 0  1 6 4 1 7 3 1 8 3  1 8 4  1 7 9 1 6 3 1 4 1  1 1 8 9 7  8 2  7 7  9 0  1 0 8  1 3 5  1 6 1  1 8 1  1 9 2  1 9 5  1 8 6  1 7 1  1 5 7  1 4 8  1 4 1  
1 4 9  1 6 0 1 7 1  1 8 1  1 8 6  1 8 6  1 7 0 1 4 8  1 2 2  9 5  7 8  7 l 7 6  9 1  1 1 8 1 4 9  1 7 1  1 9 0 1 9 8 1 9 9 1 8 6  1 7 7 1 6 7  1 5 8 
1 5 9  1 6 8  1 8 1  1 9 1  1 9 7  2 0 1  1 8 9  1 6 9 1 4 1  1 1 3 90  7 3  7 2  8 3  1 0 7  1 3 3  1 6 1  1 8 0 1 9 4 1 9 4 1 8 4  1 7 3 1 6 1  1 4 9  
1 4 6  1 5 0  1 6 1  1 7 3  1 8 2  1 8 4 1 7 7  1 5 9  1 3 3  1 0 4  7 7  5 8  4 9  5 8  7 6  1 0 3  1 3 0  1 5 6  1 7 0  1 7 9  1 7 7  1 6 8 1 5 7  1 4 7  
1 4 4  1 4 5  1 5 3  1 6 8 1 7 7  1 8 2  1 7 8 1 6 5  1 4 2  1 1 3 8 6  6 3  4 8  4 9  5 8  8 4  1 1 0  1 3 2  1 5 3  1 6 6  1 6 8 1 6 6  1 5 6  1 4 8  
1 4 5  1 4 2  1 5 1  1 6 4 1 7 4 1 8 1  1 8 0  1 7 1  1 5 1  1 2 7  1 0 0 78  5 9  5 3  5 9  7 7  1 0 2  1 2 4  1 4 3  1 6 1  1 6 8 1 6 7 1 6 1  1 5 4  
1 5 0 1 5 0  1 5 4 1 6 2  1 7 3 1 84 1 8 4  1 8 1  1 6 8 1 4 6  1 2 1  9 8  7 8  6 7  6 6  7 7  9 3  1 1 3  1 3 4 1 5 0  1 6 1  1 6 4 1 6 2  1 6 0 
1 5 8 1 5 6  1 5 6  1 6 1  1 7 2  1 8 2  1 8 6  1 8 4 1 7 4 1 5 8  1 4 0  1 1 6 9 6  8 5  7 8  8 4  9 5  1 0 8 1 2 7  1 4 3  1 5 4  1 6 4 1 6 4  1 6 2  
1 6 1  1 6 0 1 5 7 1 6 1  1 6 8  1 7 6  1 8 0  1 7 8 1 7 5  1 6 5  1 4 8  1 3 3  1 1 5  1 0 1  9 4  9 1  9 5  1 0 4  1 1 6 1 3 1  1 4 1  1 4 9  1 5 5  1 5 6  
1 5 5  1 5 6  1 5 4  1 5 3  1 5 8  1 6 3  1 6 5  1 6 6 1 6 6 1 5 9  1 5 1  1 4 0  1 2 6 1 1 7  1 0 9  1 0 4 1 0 5  1 0 6  1 1 3 1 2 1  1 2 7  1 3 7  1 4 5  1 4 7  
1 5 1  1 5 2  1 5 2  1 5 0 1 5 0  1 5 1  1 5 2  1 5 4 1 5 5  1 5 3  1 5 2  1 4 8  1 4 2  1 3 7  1 3 3  1 2 9  1 2 5  1 2 3  1 2 2  1 2 6  1 2 7  1 3 6 1 4 2  1 4 7  
1 5 3  1 5 5 1 5 4 1 5 1  1 4 8  1 4 2  1 3 7  1 3 7  1 3 5  1 3 4 1 3 6 1 3 9  1 4 2  1 4 3  1 4 2  1 4 0  1 3 6 1 3 1  1 2 8 1 2 6  1 2 4 1 2 8 1 3 4 1 4 2  
1 5 0  1 5 3 1 5 7  1 5 3  1 4 8  1 3 8 1 3 1  1 2 3  1 1 7  1 1 9  1 2 5  1 3 3  1 4 0  1 5 1  1 5 7  1 6 2  1 6 1  1 5 6  1 4 7  1 4 1  1 3 5  1 3 5  1 3 7  1 4 2  
1 5 2  1 5 7  1 6 0 1 5 9  1 5 2  1 4 0  1 2 5  1 1 2 1 0 3  1 0 0  1 0 2 1 1 2  1 2 7  1 4 4  1 6 0 1 7 0 1 7 7  1 7 3  1 6 7  1 5 3  1 4 6  1 4 0  1 3 7  1 4 2  
1 5 0 1 5 6  1 6 1  1 6 2  1 5 5  1 4 3  1 2 4  1 0 4 8 8  7 7  7 8  8 8  1 0 7  1 2 9  1 5 4  1 7 6  1 8 6  1 9 1  1 8 7  1 7 8  1 6 4 1 5 6  1 5 0  1 5 0  
1 5 4 1 6 4 1 6 9  1 7 1  1 6 7  1 5 3  1 3 3  1 0 6  8 4  6 3  5 6  6 2  7 7  1 0 0 1 3 1  1 5 9  1 8 4  1 9 3  1 9 8 1 9 1  1 8 2  1 7 0 1 6 1  1 5 8 
-
4 5 2 1  4 8 8 1  5 1 8 9  4 9 7 5  4 1 B4 3 2 8 9  2 9 2 0  3 3 5 6  4 1 4 8 4 6 2 5  4 6 5 2  4 4 9 1  
4 680  5 0 6 9  5 1 7 9 4 6 2 6  3 7 06  3 0 1 6  3 0 4 8  3 7 5 8  4 4 3 7  4 7 1 3  4 5 8 2  4 4 7 1  
1 5 1  1 6 3  1 7 3 1 6 6  1 3 9  1 1 0  9 7  1 1 2  1 3 8 1 5 4 1 5 5  1 5 0  
1 5 6 1 6 9 1 7 3 1 5 4  1 2 4 1 0 1  1 0 2  1 2 5  1 4 8  1 5 7  1 5 3  1 4  9 
SUM MEAN SUM MEAN 
( 2 5 ) ( 2 5 ) 
3 3 7 7  1 4 1  3 5 0 7  1 4 0  
3 2 7 8  1 3 7  3 4 2 1  1 3 7  
3 4 0 7  1 4 2  3 5 60 1 4 2  
3 3 5 3  1 4 0  3 5 1 4 1 4 1  
3 4 0 0  1 4 2  3 5 6 8  1 4 3  
3 4 7 6  1 4 5  3 6 4 4  1 4 6  
3 4 9 6  1 4 6  3 6 5 8  f4 6 
3 3 7 2  1 4 1  3 5 2 2  1 4 1  
3 3 4 4  1 3 9  3 4 9 3  1 4 0  
3 7 2 3  1 5 5  3 8 7 8  1 5 5  
3 5 0 8  1 4 6  3 6 4 6  1 4 6  
3 4 4 3  1 4 3  3 5 9 0 1 4 4  
3 4 9 9  1 4 6  3 6 4 4  1 4 6  
3 5 6 6  1 4 9  3 7 1 6 1 4 9  
3 5 7 6  1 4 9  3 7 25  1 4 9  
3 5 9 7  1 5 0 3 7 56  1 5 0  
3 6 6 3  1 5 3  3 8 0 9  1 5 2  
3 2 7 4 1 3 6 3 4 1 8  1 3 7  
3 1 5 4 1 3 1  3 2 9 9  1 3 2  
3 1 9 2  1 3 3  3 3 4 2  1 3 4  
3 2 9 6  1 3 7 3 4 5 4  1 3 8  
3 4 0 3  1 4 2  3 5 64 1 4 3  
34 1 0  1 4 2  3 5 6 5  1 4 3  
3 3 4 3  1 3 9  3 4 94 1 4 0  
3 4 0 9  1 4 2  3 5 6 2  14  2 
3 3 3 7  1 3 9 3 4 8 7  1 3 9  
34 1 1  1 4 2  3 5 63  1 4 3  
34 1 0  1 4 2  3 5 6 0  1 4 2  
3 4 1 4  1 4 2  3 5 6 8  1 4 3  
3 3 8 6  1 4  1 
TOTAL 
1 0 2 5 1 7  
MONTHLY MEAN 
1 4 2 . 4CM 













1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
2 0  
2 1  
2 2  
2 3  
24 
25  
2 6  
2 7  
2 8  
2 9  
30 
3 1  
SUN 
MEAN 
T i ae 
0 1 2 3 4 5 6 7 
1 6 2  1 70 1 7 8 1 8 2  1 8 1  1 7 1  1 5 0  1 2 4  
Stat ion 
Lati tude 
Long i tude 
Durat ion 
Un i t  
8 9 1 0  
9 3  6 7  4 8  
1 7 6 1 8 3  1 9 2  200  204  1 9 9  1 8 2  1 5 4  1 2 2  8 8  6 0  
1 8 9 1 9 5  2 0 3  2 1 1  2 1 9  2 20  2 1 1  1 90 1 60 1 2 2  8 9  
1 9 1  1 s s  200  2 1 2  2 2 1  225  2 2 4  2 1 1  1 as 1 s 2· 1 1 1 
SYOWA STATION 
59 •  O' 28- S 
3 9• 34 '  1 3* E 
Dec . 1 - De c .  3 1  
CENTI HETER 
1 1  1 2  1 3  1 4  
1 990  
1 5  1 6  1 7  1 8  1 9  2 0  2 1  2 2  2 3  
4 2  5 5  7 7  1 0 6  1 3 8 1 7 1  1 94 2 0 5  2 0 6  2 0 0  1 9 1  1 8 1  1 7 3 
4 4  4 4  5 7  85  1 1 7  1 50 1 7 7 1 9 9  2 0 8  2 0 7  2 0 4  1 94 1 8 6  
6 4  5 0  5 7  7 3  9 8  1 30 1 5 9  1 8 5  2 0 4  2 08 206  200 1 90 
86  6 2  5 6  6 3  79 1 0 6  1 3 1  1 5 5  1 76 1 88 1 9 1  1 86 1 85 
1 8 1  1 7 7  1 8 4  1 9 5  2 0 5  2 1 6  2 1 9  2 1 2  1 9 9  1 7 2  1 4 2  1 1 3 8 7  69 63 7 1  9 2  1 1 3 1 3 3  1 5 6  1 7 2 1 7 9 1 7 9 1 7 7 
1 7 4 1 68 1 6 8 1 78 1 8 7  1 99 2 0 5  2 0 7  2 0 3  1 8 7 1 6 5  1 4 3  1 1 5 9 7  8 4  8 1  92  1 0 7  1 2 5  1 4 1  1 5 5  1 6 5  1 68 1 6 7  
1 6 5  1 5 9 1 5 4  1 5 6  1 6 3  1 70 1 8 0  1 8 3  1 8 6 1 7 9  1 6 9  1 5 4 1 34 1 1 6  1 0 5  9 7  9 8  1 0 6 1 2 1  1 33 1 4 5  1 54 1 60 1 6 1  
1 6 1  1 5 6 1 5 1  1 4 6  1 4 6  1 54 1 6 1  1 68 1 7 4  1 7 4 1 7 2 1 68 1 5 9 1 5 0 1 4 2  1 3 3  1 3 2  1 3 4  1 3 8  1 50 1 5 8  1 6 9  1 7 4 1 7 9 
1 7 7 1 74 1 6 9 1 6 4 1 5 5  1 5 4 1 5 1  1 54 1 5 5  1 5 4  1 5 5  1 5 6  1 5 2  1 4 9  1 4 4  1 4 1  1 3 2  1 3 0  1 3 1  1 3 2  1 3 7  1 4 2  1 4 6  1 5 0  
1 5 3 1 50 1 4 8  1 4 1  1 3 2 1 2 6  1 1 8 1 1 5  1 1 7 1 2 0 1 2 7  1 3 1  1 3 8  1 4 3  1 4 5  1 50 1 5 0  1 4 3  1 4 3  1 4 4  1 4 4  1 4 8  1 5 1  1 5 5  
1 60 1 6 2 1 6 0  1 5 3  1 4 5  1 3 7  1 2 7  1 1 9 1 1 4 1 1 4 1 1 8 1 2 6  1 3 4 1 48  1 5 6  1 6 5  1 7 0 1 6 5 1 6 3 1 55 1 5 3 1 5 1  1 5 1  1 5 3  
1 5 9 1 6 2 1 6 1  1 5 5 1 4 6  1 3 5  1 2 1  1 0 6  9 3  8 7  8 8  95  1 0 6  1 2 0  1 3 4  1 5 1  1 60 1 6 2 1 60 1 5 2  1 4 8  1 4 5  1 4 3  1 4 5  
1 4 8  1 54 1 5 7  1 5 7 1 52 1 4 1  1 2 8 1 1 1  96 8 7  8 3  90  1 0 3  1 2 4  1 4 5  1 6 5  1 7 9 1 88 1 89 1 8 4  1 7 7  1 68 1 67 1 68 
169  1 7 4 1 80 1 80 1 7 5 1 68 1 50 1 3 1  1 0 8  9 0  7 9  7 7  8 8  1 0 6  1 2 9  1 50 1 7 2 1 8 7  1 8 9  1 86 1 8 2  1 7 0  1 64 1 6 2  
1 62 1 68 1 7 6  1 80 1 80 1 7 1  1 5 7  1 3 5  1 0 9  8 7  7 0  6 4  7 0  8 6  1 0 9 1 3 6  1 6 1  1 7 7 1 8 6  1 8 6  1 8 3 1 7 3  1 6 1  1 5 8  
1 6 1  1 6 5 1 7 3  1 79 1 8 4 1 8 1  1 6 7  1 4 5  1 2 1  9 5  7 3  59  58  72  9 5  120  1 4 9  1 70 1 8 4 1 89 186  1 76 1 6 9  1 6 1  
1 62 1 6 7  1 7 5  1 84 1 9 1  1 9 1  1 8 2  1 6 6  1 4 1  1 1 3  8 7  6 6  5 9  6 5  8 6  1 1 1  1 3 9 1 6 5  1 8 2  1 8 9  1 8 8  1 8 3  1 7 3  1 6 5  
1 6 1  1 6 1  1 6 9  1 8 2  1 90 1 9 2  1 86 1 7 2 1 4 7  1 1 9 90  65  5 2  52  6 7  8 9  1 1 5  1 4 2  1 6 2 1 78 1 78 1 7 5 1 64 1 5 7  
1 5 5  1 5 2 1 6 1  1 7 4 1 8 6  1 9 4  1 9 3  1 8 4  1 64 1 3 8  1 1 0  83  64  59  6 6  8 1  1 1 0 1 3 4 1 5 3  1 70 1 7 9 1 7 5  1 6 7  1 6 1  
1 5 1  1 4 6  1 5 1  1 6 1  1 7 4 1 86  1 8 9 1 8 5  1 7 4 1 50 1 2 5  98 7 7  6 4  6 3  7 7  98 1 2 1  1 4 4  1 6 2  1 72 1 7 3 1 66 1 60 
1 5 3  1 4 6  1 4 6  1 5 4 1 6 7  1 7 7 1 8 7  1 8 7  1 7 9 1 6 5  1 4 2  1 2 1  9 8  84  7 9  8 7  1 0 2  1 2 0  1 4 0  1 56 1 68 1 7 4 1 69 1 62 
1 5 5  1 4 9  1 4 4  1 4 4 1 5 3  1 6 6 1 7 3 1 7 8 1 7 9 1 6 8  1 5 1  1 3 3 1 1 3 98 9 1  9 1  9 9  1 1 4 1 30 1 4 6  1 5 8  1 6 6  1 6 7  1 60 
1 5 4  1 4 6  1 3 9  1 3 7  1 4 3  1 5 4 1 6 2  1 6 7  1 7 2 1 68 1 5 9  1 4 5  1 2 9 1 1 6  1 0 7  1 0 3  1 0 5  1 1 4 1 2 6  1 3 7  1 4 9  1 5 2  1 5 5  1 54 
1 4 7  1 4 0  1 3 1  1 2 5 1 2 4 1 3 0 1 3 6  1 4 2  1 4 9  1 5 0 1 50 1 4 6  1 3 7  1 3 1  1 2 3  1 20 1 2 1  1 2 2  1 2 8  1 3 8  1 4 7  1 50 1 5 1  1 5 2  
1 4 7  1 36 1 28 1 2 0 1 1 2 1 1 1  1 1 4 1 1 6 1 20 1 2 5 1 3 1  1 3 2  1 3 1  1 30 1 2 9  1 2 8  1 2 5 1 2 6  1 3 0 1 3 3  1 3 7  1 4 2  1 44 1 4 5  
1 4 7  1 3 8 1 3 0 1 2 1  1 1 3 1 0 4 1 0 2  1 0 0  1 0 5  1 1 1  1 1 5 1 2 7  1 3 4  1 4 4  1 5 0 1 5 5  1 5 5  1 5 6  1 5 4 1 5 2  1 55 1 5 5  1 56 1 5 6  
1 5 9  1 5 4  1 4 6  1 38 1 2 6  1 1 2 1 0 2  95  9 0  9 1  9 5  1 0 9 1 20 1 3 6  1 50 1 60 1 70 1 7 2 1 6 9  1 6 7  1 6 3  1 6 1  1 58 1 5 7  
1 59 1 5 7  1 5 3 1 4 4  1 32 1 1 8 1 00 8 2  7 1  6 5  6 6  7 7  9 1  1 1 2  1 36 1 5 6 1 7 2  1 7 9 1 8 3  1 80 1 74 1 68 1 63 1 63 
1 6 3  1 6 3  1 6 1  1 56 1 4 6  1 30 1 0 9  83  64 49  40  4 4  5 8  8 1  1 0 8  1 37 1 60 1 7 7  1 88 1 8 5  1 79 1 15 1 68 1 &4 
1 6 5  1 70 1 7 2 1 7 2  1 6 8  1 5 7  1 3 6  1 0 8  8 1  5 7  3 9  3 3  4 1  6 3  9 1  1 2 2  1 5 1  1 7 6 1 90 1 9 5  1 93 1 8 6  1 7 7 1 72 
1 7 3 1 7 9 1 8 4 1 90 1 9 1  1 8 7  1 6 9 1 4 4  1 1 4  7 9  5 2  3 8  3 7  4 7  7 2  1 0 1  1 3 7  1 66 1 8 6 1 98 1 98 1 93 1 84 1 75 
5 0 3 9  5 0 4 4  5 1 1 1  4 8 9 1  4 1 8 6  3 3 0 7  2 8 96 3 29 6  4 20 3  4969  5 2 8 1  5 1 56 
5 0 1 0  509 1 5 0 7 6  4 5 74 3 7 2 3  3 0 2 9  3 009  3 7 1 0  4 6 2 7  5 1 88 5 2 60 5 0 7 3  
1 6 3 1 6 3  1 6 5  1 58 1 3 5  1 0 7  9 3  1 06 1 36 I SO 1 70 1 66 
1 62 1 6 4  1 64 1 4 8  1 20 98 9 7  1 2 0  1 4 9  1 67 1 70 1 6 4  
SUM HEAN SUM MEAN 
( 2 5 ) ( 2 5 )  
3 4 6 5  1 4 4 364 1 1 4 6  
3 6 3 2  1 5 1  3 8 2 1  1 53 
3833  1 60 4024 UH 
3792 1 58 3973  1 5 9 
3 7 0 6  1 54 3880 1 5-5 
3 6 8 1 1 5 3  3 84 6  1 54 
3 548  1 4 8  3 70 9  1-48 
3 7 49 1 5 6  3 9 2 6  1 5 7  
3604 1 50 3 7 5 7  1 5 0  
3332 1 3 9  3 4 92 1 4 0  
3 4 9 9  1 4 6  3658 1 4 6  
3234  1 35 3382 1 3 5  
3 46 1  1 4 4  363,0 1 4 5  
3566 1 0  3728 1 4 9  
3 44 5  1 4 4  3 60 6  1 4 4  
3 4 3 2  1 4 3  3514 1 4 4  
3530 1 4 7  3 69 1  1 4 8  
3365 1 40 3520 1 4 1  
3 4 1 3  1 4 2  3564 1 4 3  
33 67 1 40 3520 1 4 1  
3 4 6 3  1 4 4  3 6 1 8  1 45 
3 4 2 6  1 4 3  3580 1 4 3  
3393 1 4 1  3540 1 4 2  
l290 1 37 3437  13 7  
3052 1 29 3 2 3 9  1 3 0  
3%35 1 3 5  3 3 94 1 36 
3300 UI 34H 1 38 
320 1 1 33 3364 U5 
lOH 129 3251 1 30 
32 1 5  1 34 3 38-8 1 36 

















1 0  
1 1  
1 2  
1 3  
J 4 
1 5  
1 6  
1 7  
1 8  
1 9  
2 0  
2 1  
2 2  
2 3  
2 4  
2 5  
2 6  
2 7  
2 8  
2 9  
3 0  
3 1  
SUM 
MEAN 
T i me 
0 1 2 3 4 5 6 7 
S ta t i on 
Lat i tude 
Long i tude 
Durat i o n  
U n i t  
8 9 1 0  
1 7 6 1 8 2  1 8 9  1 9 7  2 0 4  2 0 5  1 9 9  1 7 9 1 5 0 1 1 3 7 9  
1 6 2  1 6 7  1 7 3  1 8 8  1 9 8 2 0 7  2 0 9  1 9 9  1 7 9 1 4 7  1 1 2 
SYOWA STATION 
6 9 ° O' 2 8" S 
3 9 ° 3 4 '  1 3" E 
Jan . 1 - Jan . 3 1  
CENTIMETER 
1 1  1 2  1 3  1 4  
5 4  3 7  3 9  5 6  
7 9  5 6  5 0  5 7  
1 9 9 1  
1 5  1 6  1 7  1 8  1 9  2 0  2 1  2 2  2 3  
8 3  1 1 4  1 4 5  1 6 9  1 8 2  1 9 1  1 9 0  1 7 6 1 6 7  
7 7  1 0 5 1 3 4 1 6 0 1 8 0  1 9 1  1 8 9  1 8 2  1 7 2 
1 6 5 1 5 8  1 6 4 1 7 9  1 9 4 2 0 6  2 1 7  2 1 5  2 0 3  1 8 3  1 5 2  1 1 9 9 3  7 7  7 7  8 6  1 0 8  1 3 1  1 5 5  1 7 6  1 8 6  1 8 8  1 8 2  1 7 0  
1 6 1  1 5 0  1 4 9  1 5 6  1 7 1  1 8 7  1 9 6 2 0 4  2 0 2  1 9 0  1 6 9  1 4 2  1 1 5  9 5  8 8  9 1  1 0 2  1 2 4  1 4 4  1 6 1  1 7 3  1 7 6 1 7 0 1 5 9  
1 5 0  1 3 5  1 2 8  1 2 8 1 3 8 1 5 3  1 6 8 1 7 8 1 8 4  1 7 9  1 6 8 1 5 0 1 3 0  1 1 4 1 0 3  1 0 1  1 1 0 1 2 4 1 4 1  1 5 5  1 6 8  1 7 3  1 7 1  1 6 2  
1 5 0  1 3 6  1 2 8  1 2 2  1 2 4 1 3 5  1 5 0  1 5 9 1 7 1  1 7 0 1 6 8 1 5 9  1 4 8  1 3 5  1 2 6  1 2 1  1 2 6  1 3 3  1 4 4  1 5 8  1 6 6 1 7 1  1 7 1  1 6 5  
1 5 3  1 4 1  1 2 9  1 1 9  1 1 6 1 1 9  1 2 8  1 3 7  1 4 6  1 5 0  1 5 2  1 5 0  1 4 6  1 4 1  1 3 7  1 3 5  1 3 6  1 4 1  1 4 8  1 5 6  1 6 3  1 6 6  1 6 7  1 6 4 
1 5 5  1 4 5  1 3 5  1 2 5  1 1 6  1 1 4 1 1 5 1 1 5  1 2 3 1 3 0  1 3 4 1 3 6  1 4 0  1 4 0 1 4 3  1 4 6  1 5 0  1 5 1  1 5 4  1 5 9  1 6 5  1 6 8 1 6 7  1 6 3 
1 5 9  1 4 9  1 4 1  1 3 2 1 2 4  1 1 5 1 1 1  1 0 7  1 0 7  1 1 1  1 1 4 1 2 0  1 3 0 1 3 8 1 4 5  1 5 3  1 6 0 1 6 2  1 6 7  1 6 8 1 6 8 1 70 1 6 8 1 6 6  
1 6 6 1 5 8  1 5 1  1 4 5  1 3 4  1 2 6  1 1 3 1 0 3  1 0 1  9 9  9 5  1 0 3  1 1 4  1 2 6  1 3 9  1 5 3  1 6 5  1 7 0 1 7 4 1 7 5  1 7 2 1 70 1 6 6 1 6 7  
1 6 7  1 6 4 1 6 1  1 5 5  1 4 9  1 4 0  1 2 3  1 1 0 9 8  8 7  8 3  8 7  9 6  1 1 5  1 3 4  1 5 2  1 6 7  1 7 7 1 8 3 1 8 2  1 7 8 1 7 3 1 7 0 1 6 7  
1 6 8 1 6 9 1 6 9  1 6 7 1 6 2 1 5 4 1 4 0  1 2 2  1 0 4 8 8  7 8  7 7  8 6  1 0 2  1 2 4  1 4 8  1 6 6  1 7 9  1 8 6  1 8 7  1 7 9 1 7 2 1 6 7  1 6 6  
1 6 5  1 6 8 1 7 0  1 7 4 1 7 1  1 6 5  1 5 0  1 3 0  1 0 9  8 9  7 2  6 5  6 9  84 1 09  1 3 3  1 5 8  1 7 7  1 8 6  1 8 6  1 8 2  1 7 4 1 6 3  1 6 0 
1 6 0 1 6 2  1 6 9  1 7 8 1 8 0  1 7 7  1 6 3  1 4 5  1 1 9  9 5  7 4  6 1  6 0  76  96  1 2 3  1 5 0  1 7 3 1 8 7  1 9 2 1 8 9  180  1 68 1 6 2  
1 6 1  1 6 4 1 7 3  1 8 5  1 9 1  1 9 2  1 8 6  1 6 6  1 4 0  1 1 2 8 7  6 6  5 9  ti 7 8 9  1 1 5 1 4 2  1 6 8 1 8 5  1 9 1  1 9 0 1 8 0  1 6 8 1 60 
1 5 5  1 6 0 1 6 9  1 8 4  1 9 7  2 0 2  1 9 9  1 8 6  1 6 4  1 3 5  1 0 6 8 0  6 8  6 7  8 2  1 0 8 1 3 6  1 6 2  1 8 4 1 9 1  1 9 2  1 8 4  1 7 0 1 5 9  
1 5 2  1 5 2 1 6 2  1 7 8 1 94 2 0 5  2 0 8  2 0 4  1 8 9  1 6 0  1 3 1  1 0 6  8 7  8 4  9 5  1 1 7  1 4 4  1 7 3 1 9 7 2 1 0  2 1 2  2 0 4  1 9 2 1 7 8 
1 6 8 1 6 4  1 7 0 1 8 6  2 0 0  2 1 6  2 2 4  2 2 2  2 1 0  1 8 6  1 5 9  1 2 9  1 04 90  9 1  1 0 3  1 2 6  1 5 0  1 6 8 1 8 4  1 9 0 1 8 5  1 68 1 5 5  
1 4 4  1 3 2  1 3 2  1 4 5  1 6 3  1 8 1  1 9 2 1 9 7  1 9 4 1 7 9  1 5 4 1 2 8  1 0 6  9 3  8 9  9 9  1 1 8 1 4 1  1 6 2 1 7 5  1 8 5  1 8 2  1 7 0 1 5 6  
1 4 2  1 3 0  1 2 6  1 3 4  1 5 1  1 7 0 1 8 3  1 9 4 1 9 8 1 8 7  1 7 0 1 5 0  1 2 9  1 1 5 1 0 9  1 1 1  1 2 7  1 4 6  1 6 4 1 7 9  1 8 7  1 8 6  1 7 5 1 6 3  
1 4 7  1 3 1  1 2 2 1 2 4  1 3 5  1 5 1  1 6 8 1 7 7  1 8 6  1 8 5  1 7 5  1 5 9  1 4 4  1 3 1  1 2 3  1 2 1  1 3 1  1 4 4  1 5 9  1 7 0 1 8 0  1 8 0  1 7 2 1 5 6  
1 4 3  1 2 9  1 1 3 1 0 8 1 1 3  1 2 6  1 3 9  1 5 0 1 6 1  1 6 8 1 6 6  1 5 8  1 5 0 1 4 3  1 3 8  1 3 8 1 4 3  1 5 3  1 6 8 1 7 6  1 8 4 1 8 5  1 7 7  1 6 8 
1 5 5  1 3 9  1 2 6  1 1 4  1 1 3 1 1 8 1 2 5  1 3 5  1 4 7  1 5 2  1 5 5  1 5 8  1 5 4 1 5 3  1 5 3  1 5 7  1 6 0  1 6 5 1 7 1  1 7 7  1 8 1  1 8 1  1 7 5 1 6 7  
1 2 4 1 1 3  1 0 3  1 00 1 0 0
 1 0 1  1 1 2  1 2 0  1 2 6  1 3 2 1 3 8 1 4 6  1 5 2 1 6 0 1 6 8 1 7 1  1 7 4 1 7 9  1 8 2  1 8 0  1 7 6  1 7 2  1 ?1 }�8 1 3 8 1 2 6  1 1 3  1 0 1  9 3  8 9  9 2  9 5  1 0 1  1 1 0 1 2 1  1 3 5  1 4 9  1 6 0 1 7 2 1 8 2  1 8 6 1 8 9  1 8 7  1 8 4  1 7 9 1 7 6  
1 6 8 1 6 2 1 5 4  1 4 4  1 3 1  1 1 7  1 0 3  9 0  8 1  7 7  7 9  8 4  9 8  1 1 6  1 3 8  1 6 0  1 7 8 1 8 9 1 9 5 1 9 6 1 9 5 1 8 8  1 8 2  1 7 9 
1 7 6 1 7 5  1 7 0 1 6 5 1 5 7  1 4 3  1 2 3  1 0 2  8 4  6 9  6 0  6 2  7 4  9 4  1 2 0 1 5 0 1 7 3 1 9 0 2 0 1  2 0 2  1 9 9  1 9 1  1 8 5  1 8 1  
1 7 9 1 7 9  1 8 1  1 8 2  1 7 7  1 6 8  1 5 0  1 2 2  9 5  7 1  5 1  4 1  4 6  6 4  8 8  1 2 0 1 5 1  1 7 6 1 9 1  1 9 6  1 9 2  1 8 4  1 7 7 1 7 3 
1 7 3  1 8 0  1 8 8  1 9 8 2 0 5  2 0 5  1 9 4 1 7 1  1 4 4  1 1 3  8 4  6 8  6 2  7 3  9 5  1 2 7  1 6 1  1 8 6 2 0 4  2 1 0  2 0 2  1 9 5 1 8 1  1 6 8 
1 6 4  1 6 8  1 7 8 1 9 1  2 0 2  2 0 9  2 0 4  1 8 6  1 5 7  1 2 1  9 5  5 9  4 5  4 8  6 6  9 2  1 2 2 1 5 1 1 7 3  1 6 4  1 6 4 1 5 3  1 3 8 1 2 2  
1 3 0 1 3 1 - 1 4 4  1 6 0 1 7 8 1 9 2 1 9 7 1 8 8  1 6 9  1 3 6  1 0 1  6 6  4 5  4 0  5 0  7 2  1 0 0  1 2 9 1 5 1  1 6 4 1 6 4 1 5 3  1 3 8 1 2 2  
4 8 4 7  4 7 2 6  4 90 4  4 9 7 0  4 5 1 9  3 6 5 0  3 0 5 0  3 3 6 1 4 3 6 9  5 3 3 1  5 6 5 7  5 3 1 1 
4 7 7 0  4 8 0 2  4 9 9 9  4 7 83  4 0 9 7  3 2 5 8  3 0 9 1 3 8 1 2  4 8 9 7  5 5 7 0  5 5 5 5  5 0 6 5  
1 5 6  1 5 2  1 5 8 1 60 1 4 6  1 1 8  9 8  1 08 1 4 1  1 7 2 1 8 2  1 7 1  
1 5 4  1 5 5  1 6 1  1 5 4  1 3 2  1 0 5 1 0 0  1 2 3  1 5 8  1 8 0  1 7 9  1 6 3  
SUM MEAN SUM MEAN 
( 2 5 ) ( 2 5 ) 
3 4 7 6  1 4 5  3 6 3 8  1 4 6  
3 5 7 3 1 4 9  3 7 3 8  1 5 0  
3 78 4  1 5 8 3 9 4 5  1 5 8  
3 6 7 5  1 5 3  3 8 2 5  1 5 3  
3 5 1 1  1 4 6  3 6 6 1  1 4 6  
3 5 3 6  1 4 7  3 6 8 9  1 4 8  
3 4 4 0  1 4 3  3 5 9 5  1 4 4  
3 3 8 9  1 4 1  3 5 4 8  f4 2 
3 3 8 5  1 4 1  3 5 5 1  1 4 2  
3 3 8 5  1 4 1  3 5 5 2 1 4 2  
3 4 1 8  1 4 2  3 5 8 6  1 4 3  
3 4 6 0  1 4 4  3 6 2 5  1 4 5  
3 4 0 9  1 4 2  3 5 6 9  1 4 3  
3 4 3 9  1 4 3  3 60 0  1 4 4  
3 5 3 7  1 4 7  3 6 9 2  1 4 8  
3 6 4 0  1 5 2  3 7 9 2  1 5 2  
3 9 3 4 1 6 4 4 1 0 2  1 6 4 
3 9 4 8  1 6 5 4 0 9 2  1 6 4  
3 6 1 7  1 5 1  3 7 5 9  1 5 0  
3 7 2 6  1 5 5  3 8 7 3  1 5 5  
3 6 7 1  1 5 3  3 8 1 4  1 5 3  
3 5 9 7  1 50 3 7 5 2  1 5 0  
3 6 3 1  1 5 1  3 7 8 5  1 5 1  
3 4 2 3  1 4 3  3 5 0 2  1 4 0  
3 3 0 7  1 3 8  3 4 7 5  1 3 9  
3 4 0 4  1 4 2  3 5 8 0  1 4 3  
3 4 4 6  1 4 4 3 6 2 5  1 4 5  
3 3 5 4  1 40 3 5 2 7  1 4  1 
3 78 7  1 5 8 3 9 5 1  1 5 8  
3 3 7 2 1 4 1  3 5 0 2  1 4 0 :  
3 1 2 0 1 30 
TOTAL 
1 0 9 3 9 4  
MONTHLY MEAN 
1 4 7 . 0CM 
